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4 lS.^- 4%4 W4) 34 *4 «U 3*4. TO 92/05249 7\m 

{K lanuginosa 3)44*5) 4* 34*2) >£*H! -T-jt-s. 44*l-b fl-^ il 

ol^. ^71-^ 4»l^£(Ala. Val. Leu, He, Pro, Phe. Tn>, Gly 

$ Met)-!- 44*2. "^HT 24£- 4T.|^(Thr, Ser. Gin. Asn, Tyr 

9! Cys)^ 444^. "3^" £4-c- <2^*V °Hi,£(Ly S> Arg $ His) -f- 44 
"^4" oH^-tHGlu ^ Asp) -§- M^v»4. 

M ■f-eteml.E. pKn229 si c««V 5.4.2. o|a1«>4 (^aJo| 

1 

* tfS-S- 4-S!« 4»tM e!444 Jfcfc 1»oIa|, £ Sows] 

WIS, ZLBlJL o) WliSj M |o^o| o|«| »to|A|.§. 4*4& tflM 544. 

* tf*fr *=i42^. tH4 ^4^)4 ( Candida antarctica ) 4itf 44«V* 

91 ^ o| e|4oW a-e- ;z ^[o!41- #Jfc44£- DMA ^^<>l 5 

ol4. 
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7\* SL*H (43* Winkler etal,, 1990 * Schrag et ah, 1991 

* »W* ^4 **| Brady etal.. 1990; Brzozovski etal.. 1991. Derewnda 
etal., 1992H 'WsM &r*. 

el^oH »|o|an. ^*Rr Sol 'Br9lt*. -sl*H TO 92/05249 

* *13 7l^S.o, Bl^oW *«3*flSl "H*M- 
BjaKjtoJ ^ ^ 7|7|^ ^-£- ^ ^ 

^ ^sw-s-n #«m. 3tf 5 *<s»i -a^a ©w^-ssi 

4|*i %^of Jttf* 
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•M^tf «7}-g- 3Ltf*W 314<>H (£ 94*1 4^ oj e|j444|- i e|»W4 

(parent lipases)^ ■§- 3t4*h 

•*«^ ^oi^iH ^K-g-H^l ate- ?M-g-4-i-t* at* 71^3}. 

•W 1»ol44>M, JugatoH^T 24 »tz*t<4 4^*W ^7] 

-9-^4 ^r"l #4. # oH^tf Ser, His 3? Asp, Glu, Asn a^- Gin ^sj 

4 o1e,7l^| £*Mt!4. «) el»K4 *M-S- JL32J *4«* a(^s| 

eJ»W4£- S^J?-^ Jf-£s| oj^oljH "L IS 
^-r^o) ^r*^ #4-2-5. — %4g- 44<>r4sl ^aJj^. 

<434 Tilbeurgh et ah, (1993) 4 4*1 ^-21^514. 

JL-g- bW44£> aM©M** nMHW 3* W 4«S-fr V±r 
^i+£j &g 3-iL?i4 5^ 944:^ -?~f-) -1- atftf-g- tfst4 
$ * 44 Brady et al., 19904 44s) 4 fl4). 44444 tf^iHg 

3-?-4£- 3. 7-i44 °l-§-44. Ser * *44£- -KE.^ 

^ £4-1- i^^l 4£4, „) 5J.fi. 3^ JL3 d^-t- 44"! 44*44 7\*r 
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itf*H t*Rr. =3^*- oi^i ^-4. o]-f- ^ iS4 ^ 

* Tiyot flo^ ^. tf a^g. ^^o^. c. antarctica -g^o) 

SEQ ID Ko.2 S. o}u)±# C. antarctica *\*** A, 3^r 

1) 3lJ*«W 7>*|;2 xfca, 

2) SEQ ID Ho.2 5. JLaWZ o}v)^ M ^ C . antarctica 

3) C. antarctica ^sf°M A-§- SEQ ID Mo.l S. SL^^ ^ «_g. 
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* C. antaretica e)4o>4 A -& tfi) pH 442) 5} *#»H 

34 *444 4** * «4. 444. * tf -SSI 44* W a-c- VO 88/0CT75 4 
'1*M4 C. antaretica S.*4 343 C. antaretica 44<*4 A JL4 4 

**. * *** SEQ © Ho.2 JL 43*. 7 ^ c an^t^ ^ 

MM- ***** DNA 4 3 *fc *4* 4* ft- c. antaretica e)4o r 4 A*l *4 
All- <8-JL44£- ^| MIA 4£5J 3^4 5M4. 

**° 5 ' H ^ " C antaretica 4444 A" "B|4of4 a" 4 S^of a^^jt 
C. antaretica e|sW*| A £) 1H4-1- -ej^of^ A 4o)4« aj.^ JjL5.4. 

* M* fl4 44 ^ 4*4* DNA 43 

£ ^ C - antaretica =i4o r 4 A!- DHA 43-fr J£tf4b DNA 4 DNA 

tf-5r*Kr 4itt ^ o| DNA ^ tf* ^0, <>,„ 

« 4i. ^4* o| 3^4 ^ oWa| ^ ioJ ^ ^ 

*a. a * 4res.if.El 4444 «ol«|* 4*«Rr * -fr* 44o r 4 3440, 

a iB|^0W4 HU«M *43 4**&* 44*T * tfojo, ^oi^ 
i4 ^ - "It*** «J*| *B|^S. Jtcf 4£ i44<*44 ioj^ 

444. * 44 A&JM4; ^5.42]; 4^MS 4**4. 4^4* 
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AH. ^ EP 0 305 216»l H. lanuginosa bI^o^sJ oJ-d]^ ^<8©MS| 

89 °8 5^1-1- Himicola lanuginosa e]*W^2j oJH©| 3$ 

#*J24. H. lanuginosa -f ggolaH^ °1 £7)^ s}^ 

S^hd. elsi!. *1^e13, o1^H°.a), ^.ftf * ^bH°-5. *m *NM.S*K 

•I* -f^-doms] ©W«g ^oM lOOlS.-^-^ *jy$s+Y! •»«'£o1ji| «f 

©W^tf #7)£- a) 4*4*4 ^j^tf alaM* 9! 
4 ?! ^2M2| t^*, S b) A^fcoi ja<H ^*}-§- si-e ^ -S-flsJ 

HH^isj sjoi^), <a<H«* ^-S #«I^*H 
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a)4 m±s. 3**Kr mm 3<>|AKr jaej** 

$ *tSJL <^t+ ^}o|^ o Jol ^ 4? j 

■UM, iBj4oW7> <y* 4*W, 344 .g^ 2*44 tKr ©M^tf 

oH^-S Bi£^, sl£ *1^e]^) o| 4*14 *|^^ 

* $1^*1. °Hitf ^^14 4 Wife! 4 2.%3.>$°LS_ *J^sj^ 51 ol o.el$ 

$4. tt-f-S-Sj B)s^o^4 c|«H^ «>j4 o\v)±$ $ 7 ] 7 \ w*i\s\ 3.^ 
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2/ iMr 2) *<* 4«s) 'Stf <E*r ^:2\ oM^tf ^.g. ^oj^j w> IHSIGHT 
( 4e»o|<>l3i, Biosyi Technologies Inc.) 4 i<£ t|^-f N»l iiZL^-f- oj-f- 

44**4 ^tio| °}4 ©i«3 4444«I4£4 ^ojtf 

* &4. 

INSIGHT 5}- 3*4 Hizi»|o| 4^44,4^ ^■i^t- tf-8-4-b 44<>f4 .y.£S 

444£- 24 2244. 1/ 44<*44 4*44*43, 4* 

*4*fl Ser 21 44*** 44 4tl«4. 2/ 44<*4 ^4 *44*o)e, 
44 #44 ^o]*V 4.0&4 £ 3 ^ 4. 

C pk Jt*|- <>I4* 444 44. 4^ >3^4 jL^oJ 

*°J3 ^ «4. *4JM1 Ser -S- £44 44«* *4 -S^oi J?-g-u|o| ^4^4. 
32 44444 $>o)a] o\n\±# #7]%. f^Aj ie ;jL iA , t 

3* i244 44-S-4 i24 43 43"£4 i»i oj^-g. «>5|«V^ %°-S- 

#43 44 o)^2) a g ^.»^i^|i|o| *4«t4.' 
°J4 A* <* $44 44&^t ^Ijg. &°4, 4 ^4 

* 4**&tf- <34 S]*^, ^7% o|#4 24* 4*44*£- ^44 ^«3«V ^4 

24 s.^a.'d: 244 44 4*4£- 24 4*4* * fl4. 

°J4 *144 H^S* 24* 444 S.44444 »J%-SS.* 444 44*l 

-S^H 5. 6 <E±r 7 »| ^Mfl-e- 
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"HI* o)^, a|^n Candida, 4**4.. ^ H ^ } , 

"124 Pseudorenas, 444* 43* ftnicola Rhizoicor 44<>M 

3*14 *»43 ^ 344. 

* V ***** i44<**J* Candida antarctica^l o.^ 

5. JZ.4*K47r c. antarctica 3 44<*4 A* 5. 4#44*£- SEQ ID Mo.2 S. 
*44£- o},)^ 4^ 5j ^ ^ ^ ^ 4444 A 

•JM444. C. antarctica 4444 e|4<>l* «iW4£. i44o*44 ^v^y 

139 4 SEQ D Ho.2 S. Jt44^r 44J*« ^<g^ 5e , 

4*444. o| ^ 5 ^ ^ ^ ^ 3 5 f g ^ 

£S4. 

4 *** 444* *+« 44 *•! Pseudo^as 4«4 Ps . fragi ^ 

-S-isl iej^o^d ^44 ^ ^e)^ ^ 

^ ^1 *o|* ojol^ W 4*2 p s . fra8 j oj 

Aoyaia etal.. 1988 o| 442 50]^. 45. g,^ ^ ^ o) ^ 

SEQ ID No.3 jlaWZ m 440^ oHil4 „ ti<SBf y 29!- 
-a^a^ £4* *|£*h ^fl. - #4. 

^ Rhizopus .' »• E. niveus -frs.*! 50^, 0 , ^o, oH 
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±Z M<$^r «t»M JP 64-80296 H tM*M <Jt*. oj jz.iq40H5.j-3 ^ 

H sli*oV^ «ol*|. 4M4£>, 41*1 1I7S) $«*\! -S^^ 

^ o}v\±4 o,H M*^* «Vch ol*W R, niveu3 3,^0^^ 

^(SEQ ID No.5) H Rhizoaucor aiehei a|a»oMI *J-°-*J-^.) .(ggQ 


°t ^ii.S.-'M R. niveus sWo^oJ oj^ ^ 


A'i 

nuoar 
niveus 


10 


20 


30 


40 

— . 1 „.. 


50 
L_ 


60 Res# 


Tinccr 
niveus 


70 

-J L 


80 


90 

J I 


100 
J L_ 


110 
-1 L_ 


120 Pes# 


VPGNKW ^^ 120 


nuoar 
niveus 


130 140 150 
— * 1 1 r r 


160 
l_ 


170 
L_ 


180 


^<3 

nuoar 
niveus 


190 
1 


200 
J L_ 


210 
J L_ 


220 
J L_ 


230 
-1 L_ 


240 Pes# 


U:m ^^ 211 

MG *^<* E ^^ 240 
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nuootr 
niveus 


srcnHPGV ^ swn ^^ 297 

ol 41*11 7^ 5.0^ 3* ***** tf^ 

4bM. JSL^ff- 7 ^oj 5 oj ^j,, H>4 ^ ^, 0)A| ^ ^ ^ 

B^O^ A^. *|. S|^l. 7j ^ y y* M^bS.*** 0.5.3 ^ 

"J^WSI ?*H£^r A23045J5.4 ^«,o. 7>Jt) ^ ^ ^ 

oW(Docherty etal., 1985). A27442 3.4 ^<g-§- ijj $ (Wony 

« Schotz. 1987). A33553 «i* W ^ , v ^Mfllattaeta!.. 

1988). S07145 *4 4*+ ^ fl **M<fa*er et al.. 1987). « 

A37916°.5.4 *t!« ^ Bio salt Activated Lipase(BSAL) (Baba etal.. 1991) 

(Grusby et al.. 1990). s|*l b|4oW, A00732(Garo et al.. 1981). 42 e}4- 

oW. A34494(Lowe etal.. 1989). % a\<2 B243921- ** ^o^Olickel 

etal.. 1989) £4. b)4^ ^vo, oWi-S ^ 
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42 

A37916 TyGDEDa.YT, NIWVPQGRK. 

A23045 EWTEDGYIL GVXRIPBGKN 

S07145 EWTEDGYIL EVNRIPYGKK 

B24392 TNKNFNNFQT LUPSDPSITE 

A34494 TKENPNNTQE VA.ADSSSIS 

A34671 TNENFNNYQI ISATDPAHN 

A00732 TOQNQNNYQE LV.ADPSTTT 

A33553 GEINQ- .GCQ IRINHPDIIQ 

A27442 KDESDRLGOQ TRPQHPT7TTQ 


89 

..QVSRDLfV MTWIYGGAFL 
NSENIGKRFV VYEQHGLIAS AT. .NWIANL 
NSGNTOQRPV VFLQfiGtlAS AT. .NWISNL 
ASNfyiutKKT KFTEHGFTNK GE.ENMEUM 
GSNHONRKT KFXOOTTDK GE.iNWEANV 
ASNIQLDPKT RFEEHGF1DK GE*BGWUXM 
NSNERMDRKT REEEHGFIDK GE.HWLSNI 
BOGFNSSLPL VMTIBGWSVD GVLENWIW34 
BOGFMSSHPL VMUHGWSVD GLLEHWIWKr 


90 

A37916 NNYLXDGEEI ATOGNVIWT 

A23045 FNNSXAFMLA EftGVDVWIGN 

S07145 FNNSLAFTLA DAGYDVWLGN 

B24392 CKNMFKVEE VN 

A34494 CKNLFKVES VN 

A34671 CKKMFQVEK VN 

A00732 CKNUKVES. VN 

A33553 VAALKSQPAQ P .VN 

A27442 VGAIXSRQSQ P VN 


130 

FNYHVGPLGF LSTGEANIPG NYGIPDQHMA 
SRGNIWSRKN VXYSPDSVEF WAFSFDEMAK 
SRGNTWAKRN I2K SPDSVEF WAFSFDEMAK 
CICVEWKKGS QfTSYTaAANN VKWGAQVAQ 
CTCVEWKBGS KIGYTQAS^ IRIVGAEVAY 
CICVEWKRGS KTEXTQASYN TRWGAEIAF 
CICVCWKGGS PTCYTQASQN IRIVGAEVAY 
VGLVEWITLA HEHXTTAVFN TRLVGKEVAA 
VGLVEWISIA YQHYAIAVRN TOVVGQEVAA 


131 1 . 

r- I 175 

A37916 IAWVKRNI AK^PN^^ 

A23045 YDIPATINFT V»OGQEKm| YVGHSQ^ 

S07145 VKK^^ 

B24392 M^...ANYSYSPSQ^ 

A34494 IrVEFLQ, . .S AFGYSES^VM^^ T. .IGRTKSL 

A34671 LVB^../TEKH5P^ 

A00732 FVEVIK...S SU^SPSbWH|VIGHSlG^^ T..IERITCL 

A33553 USWLE...E SVQLSRSHVH|^ THKIGRITCL 

A27442 m^*..ESMKFSRSKVH|lJCT 
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176 

A37916 I9QSGVALSP WVIQKN 

A23045 YALAPVATVK CTQSPtKKlS 

S07145 YAIAPVATVK YDCSLINKLR 

B24392 DPVEASPQGT PEEVRLD. . . 

A34494 DPAEPCFQGT PELVRLD. . . 

A34671 DPAEPCFQGL PEEVRLD. . . 

A00732 DPAEPCFQGT PELVRLD. . . 

A33553 D&AGPLFBSS APSNRLS. . . 

A27442 DPAGFMFB3T SPNERLS. . . 


220 

. .PLFWftKKV AEKVGCPVGD AAEMftQCLKV 
FIPITLFKLM FGKKMFXPHT YH3DFLCTEV 
FVPQSLFKFT K3DKTFXPHN FFDQFIATEV 
. .PTDADFVD VmmAAPLI PFICTCTSQQ 
♦ .PSDAKFVD VIHEDGAPIV PN1GFGMSQV 
. .PSDAMFVD VUHDSAPH PYLSPQ4SQK 
. .PSDAKFVD VIHIDAAPII FNLGFX24SQT 
. .PDDASFVD AIHTFEREHM GLSVGIK.QP 
..PDDANFVD AIHTFTREHM GLSVGIK.QP 


2 = an 

221 ^ i 270 

A37916 TOPRALTLAY KVP1AGLEYP MLHYVGFVPV IDGDFIPADP INLXANAADI 
A23045 CSREVIDLLC ShTIlJFTPOQF EKKNLNVSRF DVYLGHNPAG TSVQDFLHWA 
S07145 CSREMLNLLC SNALFXtCGF DSKNFOTSRL DVYISHNPAG TSMQNMFHWT 
B24392 MGHLDFFPNG GEEMPGCKKN ALSQIVNIDG IWBG1RDFVA CNHL^SYKYY 
A34494 VGHLDFFPNG GVEMPGCKKN ILSQIVDIDG IWEGTRDFAA CNHLRSYKYY 
A34671 VGHLDFFPNG GKETFGOQKN IISITVDING IWEGTRNFAA OKLRSYKYY 
A00732 VGHLDFFPNG GKQJ4FG0QKN ILSQIVDIDG IWECTRDFVA CNHLRSYKYY 
A33553 IGHXDFXFNG GSPQPGCHFL ELYRHIAQHG IKATPglT K . CSHERSVHLF 
A27442 IAHYDFYFNG GSFQPGCHFL ELYKHIAEHG INA I 'lOl' lK . CAHERSVHLF 

*** •! * ^ SEQ ID Ho.2 i o H ^ ^ 

7|Ef C. antarctica -^oj ^ C, antarctica b1^o>^| A , ^ 

1) 3J4oM ^-^^f- 7 \A5L SU, 

3) C. antarctica e|j»qM A-§- °J^*Kr SEQ ID Ho.l JL 3L+)^ ^ 
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C. antarctica a|sW* AS»*et *S.« ^4 a ««M. «e£- *rS*UJSL Sol 

444* A4 #0)2*1, o| Bjj+of^oj H #2 tt S.~r C 3* -^s) «K ^ 

•i-4«t.>l *t !££ 444*4', 44oV*4 4*3*6. 43*21 44 ©|#2l ~^o|j4 

* #«32| H*)*^ 6*tf o)^t &g D-3) ^ 

#3 1). ^ £4*4 -B|a}o}4 H^s."^ *■« ^|sj *|jM* *9tHH|, *e*. 

66 2). ^ o|*4 SEQ ID Ik>i2 X. JL44£- ©H^6 ^<g.§. c, antarctica 

444* A4 =s}*js. *ri|sj o|»)i»4 ■£•§■<>! #44 4* 4644 6^4^ 6*4 
* f3 64*|ol «*<*£- 3-*lsJ * ^f-jsi C. antarctica 444* AH 

2)« 3.*\s\ ti^H 4* 6#« 4#-S-3 6*4 s|«| ^ #t*. 

tf* 6-S-S2- * 44*4* 4tH*4« 4- Xl^, jx 

(Western Blotting) i-c- 646 S446 'V4&444. 
-t#4-§: 464^ 64 43 3) -£- 3. ©MJ*6 ^<a<>l SEQ ID Ho.2 S. 4*1*!. 
C. antarctica 44*** AS- #-*-44-c- *»* z~ Jfg- cDHA 4A44 

*8ljUr-f8|i6le iULH.*, JL^ **** i*4* 41 4£" 4ttM4 £^4 

4-«-4<H 4 *«*, t.3)§ o|tH 5 x SSC 44 

si 4669-. % 20X JE-§-o>oJ = , 5 x Denhardt *4. 50aM ?!64J5.#. P H 6.8 $ 50/tg 

4 A-§-44b13 ^f->) dha 2} -S-^ ~40-Co|>»i i ^ f-^sj ^ 

«1<H>1 lOOtfH ATP^ -S- -1-^^ ~40'Co|>»l -|-t>sl *#i^§- 
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*#«Kr « Zm.tt Saibrooketal.. 1989 H 

SEQ ID Ho.l i JL4'4£> DM 4*014. 

^ 7l * V 214 SEQ ID Mo. 2 5L Jt^s}^ c Hi* 

4*s- ^>*]-~ C. antarctica e|4°H A-j- tfii**r£- DMA 4*. 

1) bM-«M %^5L-£ 4-4ji fla, 

2) SE0IDNo.2JL Jt4sHr *}v]±# ^of* 7 ^ g antarctica 3444 A3] *J<H5L 

44*1 H4:SJ£4 <g-43- *K§.«te, «8/ i-cr 

3) C. antarctica 4444 A-|- tfi*)-*^- SEQ ID Ho.l 5. JL^l^-e- 34 3L±r 


¥%H<Lv]lL 434 7l±«H *4<5L*#4j2.4js. i.S-H.4 *|*| £^i|.fV 

¥^8|Ae}« ^^o| s,*| VjtJWt C. antarctica 4444 As) «oj^ o^^^. 

#'1 DMA 434 3*84 5JoJcf. 

DHA 4*85] oft- i^sl a 4* 44<k« 

44 3^4. DMA ^<a°l s°J44 ^ -SM42) a* 4*4 * 
*-t4A4 = 4*. a-b ^oi^ 4*§- «fx+, iufco, ^*». ^o. 

£#44 SKr ¥#4-9-43 *|«o)4. -l^oj <*~ ^ 

5) $ ? Si-ir 4*444 *^ o|^oj ^a HjSL6l u ^ 0 |4. 
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4444- $Jfc4 DNA 434 li\i4 #44 234 ^ 4§-, o| 4s}4>|- jfcj* 
4344 J?-fl44 l«i«!!41- 1MM44 M% tfUl ^4. 
44441 g*44£- DHA ^SL*t 

5-4444 <£t <H^1o| ^2)^ 44 C. antarctica 4444 fr§- #3t44b 

DHA 43£- ?<344 1 $4*! 4* H«f 4*1 S4 444*11- 114fc 4*3 
4* ^ 4H-5.*4$4 S41 ^ #4. 34 *?-t 444-41- H4* 
*44i+44 <344 DHA je^t 4>14 DHA 1 4*44 4* • NU */ sg- - dMA 
44^441 ^144 £4. 3. 4-§-, 444451 44^£ ^-S- l£4t!.- 
H4 JL41 Is! 1-4^14.2-4^ tt!44' 4444 DMA 4 4£- 

44s-44.SL*4 f£*r cDMA 4<>l!L44:5.*4 4444- #Jt4 1£~S- 4?!4c4 
4^ S14. 4&2JL. 4444 **4 i 45- ^£Jf44 4444 
4 ^-f-°J 411 #-8-4^-. JE4* It! -8-4^-^45.4^. i5.i-§-, 314 $ <3^*v 
£14 $ 44 ^21 4*44 4444- #Jt4 1*1- 4*!4c-4 4* 
«■ &4. 

4444 111 4«!44 fl« 44 2. 444 lltf 4^ DMA 

4ol«.444 44 4444- 11 44441- ll««44£v 14-24-S.4 
444 4* DHA 4 S'Sl tf°J4:a. :z. i*§- 4444* 4.1-8- tf-8-4£- U^^oJ 
!l-*»* 44441 4-?-^ 5!* 4**>*4. 4444- 14^4-S-l tt*4c- 
41- 4444c- £4 44©144 4$ 414. ^45. »J4. S*»4 ^-S-js. 

144°J 13-1- 11 £4. 

4l>^5., A&l 4i44^ DHA 4-3* 414 Jt£ 4*8, 434 S.L. Beaueage % 
H.H. Caruthers (1981) 4 44 4j|« JUiJ&oM4±1l44 Hatthes -f- (1984) 4 44 
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41*^^5. DMA JL^|»flo| u^, gj| ^<goj ^ej J^g.^ «|^«^. S «j 

•J. ttiM* SL^r cDHA 3.SJL4) si ^^-1- =3^1«-2.£^ 4*3 £tf 

1* « -S-tf*! tf^ $ cDHA JE-e 4* $ cDNA 7)^0.5. sH 

SM- 4- 314. DHA JES o|Hc| US 4.683,202 R.K. Saiki ^ (1988) 

4** DHA £) S^Mt 'J-i- BlsK* t-S-*fr «hftM 

^*«*. 3. cn- ^ #<d»!oi-i. #-s-*Rr *>a ^HiBii^ £o}^ ^ 

2) ***£o| o^*^,*. a cH- <U^ ^ DHA^e^eW Ifflenow 

Horinage et al.(1984) <>l ^*|sM "1^*1 4.7B0.Q25Ao|£- 4»|S2| afcfc 
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alsK*- ^<ao| #«d«ol# 5L<{]*f^ 3L *WsJ -f^oj Helson and Long (1989) 

•I ')*sH xic|.. ^.g- pcr #-§-<HM *«foM4 s**fr*|.o& tf^S 

DNA 7^-1 4**V<H 5L«a*) ^ l-tigo]* #-S-*t-^ PCR S^sl 3 4^ 
S**. PGR tf* ^J2.&J?-el, -§-<i!»H-i- #-S-*Kr DMA SS* ^^N^ 

♦I SIS *«M S)*f ^-4*1 "g^ %$2S.v]JL<* Wit n- 

3 C. antarctica sJj*°M A- 4<& 3& aW«f.4~ tfJttf -Hfe tf* 

«a_2.6l, iaiBHEl, 3|it# ^^fl. 'S^l-M -^U^-t- V&stqa., tfsls. 
b\5.H4 -8-3*r a^- #^<>M -S-3*rS- tfi***^ i=8 i^«Ke- 

^^Djc «fElo| ^<a^ 4. sijii, -i^oj s]*ko\* ***$s\ *4-§- 4- SItt 

^US.^ - 0- «^n>om ajL5LE|(Vina-I[a«iroff et al.. (1978)) 

9! itS-S.eJ(DeBoer et al., 1983) 1- 4- o]^o| *v*s}4 tf^-ch 

^tV°J ^ivl^-g- 3E.S "Useful j>roteins froa recombinant bacteria" (1980) <+ Sl4. 
S ^*M4 <4.e g, Bacillus . subtil is . B. lichenif orals a.^ lentus si 

1^ coll 3 ^4^r A <E^ %<*>£°} DNA -I- tf-8-*r£- It^leW 

s1«| #*lo| B. subtilis * V* *»1 fl°W4 
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^-^ H*. ^«4SuL tlE^^aoj dha^^o! * a4 

#•» **I4£> ^A»jo| **.g* 

-£■ U-ISl Bl^oW SL^r S«|*Kr it} ^ ^tt ol^e ^ 

1- *Hr*M o^. ol^- ^ **ol ofj.^ S . cerevisi* 

4 ^-S- Saccharo«yces 3 31^ Hansenula , H. polyorpha i££- Pichia. 

<42<* P. pastor is s) ?^-§- 4- slcf. 
* fSs] eWoM A S^r iJl^oW ■Sol^-g- ^i*^ «^ b^^^v •JMIoM^-, 

** *** **** °l«H 5. <4*4 A. niger, A. nidulans 

^ oryzae ^-g- Aspergillus sp. si 7Nr<>)4. ^i^- ^ioj 
*1 wyza 6 -+§-*Rr <4*ii| EP 238 023^ 

*aperBill» o|^s| Bl^oM ^oJHsl 41*1. bUM* a bIs}*}* 

H 1*1 tfcfcJMH? DMA Z-S.3-ZM »£jie^ Aspergillus »M 

«4tt*fr ^*Hr oi«i dma M<$o]^s_ 4*«m*, ^i>4^i4»H, -a. 

°|*r A. oryzae TAKA oUbH*. Rhizoweor »iehei ote«friLB.g 
iie|o|»+o^, ^ nig^ a _ 0 f^oW, ^ niger a- o>f efoM, A . niger 
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RhizoMcor ».iehei «i»H»4. A. oryzae tttfej «s.i|o>^ a. oryzae 

2.^ L oryzae TAKA of ^o^ 2L3LS.*\5-, "L^o) a. oryzae <iM V*t #A 

1M)*M TAKA o>^J^oW JLS-B.e|s| EP 238 023 of 5*ch 

^^l^*^** >+8-sJ£- #H-c- EP 238 023H *WsW ^ 44 

-2-.S. ^<a»j 4. Xi^ >Uitf 3^ 3. ^Jf s^r 4*5.-^3 

4 Si*h Aspergillus sp. SL^r ^3.°}^<>}H^ 

Rhizowcor aiehei S.^- "LS-^o^^. tfjfc***^ -S-^^, 

SL£- Hmicola -8*^oH, sHeM* i£ sl^oWl- #£.#*rb -fritf 
4- 5*4. >13€- A^ oryzae TAKA «rtf »Wt. ^ niger &4 a- 4tl*M4. 

/L niger tftf^ a- ©rtier<>W A^ nlger ^-ao^^^f tf*a*rc- 

^332 ^ 4i-§- b|<>?«^6| ^sj£. b|z)£. Aspergillus ^i-fr »l 0 J*te-4 

H"3 *Msl »I*|3KS- f^h jl-J- t>^*fai 
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w »m* -4*^ 4- &xh 
•law 21*1 «i*isj »^^i*at ^ <ao| o^a, 

* »|.|^ i ^ nt1s ,^ ^^t, 30^, 

*1"JL©| 4iS^ir±iJ5.>Ho|4. 
- sW«M -Solal, -s-*l C . antarctica eW°M|2l ^0]^^ 434 

<>l^m«. *3 5 H>iB|e. ^ el4°M^ *t.|^-g-*Kr 

**|oMol4. ol-l- ^©Ms| b|4oWo| A ^g. w 88/027750** v.bc1».*» A/S) o| 
iM*1 '1*4©1 SliBj. oj q^g- 0*7}* G. antarctica 

£ -I-t-^ «|aHH©M 45.01, of*}!* »>7f« *i«M •Jsl^^S-o.jg. 4. sicj. 

* »W©M l!©14Rr «|rtc| PCT/DK92/00025 (JcJL v.ecl^ a/ S )o| ^ 

^ 51- '1*3-* a ^ >4-8-*Kr **l*>im tf^ 

*Hr »l*JS*g- »l*Rr*| ^8-^ 4- SIM. ©1 vl-g-2. ^ 7l0| g.-^ i0 js, 4 
^-5-°! * tf'S-i- W i^-g- *h**H ^<3$4. 
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-£ ^0,21 -^.g. t£W!L* 2,5.^ ^ ^ 

pBoel777 (p777) CEP 0 489 718 <* 

P775 (<>)5 2) EP0 238 023<>| *M3) 

PIC19H Ofarsh et al., Gene 32 (1984), pp. 481-485) 

pToC90 (TO 91/17243 <* '1*13) 

Aspergillus oryzae A1560: IPO 4177 

E- coli HT172 0C12 H#JH* E, coli C1000 -SrS.*) 

"4«K* *«*o| ^gigc]*. VO 92/05249 «l 47**1 45. 

^ ^U. ^ Zoller & S«ith. DHA, Vol. 3, Ho. 6. 479-488 (1984)H 3>W *^ 
^ e| - 2 - B) - "S-^^ol Kelson 6, Long. Analytical Biochemistry. 180. 

147-151 (1989W 7]*% 7^ pgr ^aj^ s|>W*- <$o$o| ^ 

^p1»| ^ *««oM- tf^-*Kr DHA S«M *1**H? ^ 

" •s-^-'a-i- 4- sicf. ^s, ^^ ^012 

=14oW ^^^tt ^JL^ ^sj^el SalJf.ElelolH^. H^iMiM o}^)o} JL^ 

-§- 4**H 1LU (3)444 301C. pH 7.(HI>| 434* 
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4*lJLtf lyaol -g- ^l*^ liS| ^o|4. el^oW ^S.^ *tfcL 

•1 1^)4 WW HW*fr JLW -j**** Novo Analytical Method AP 95/5H 

iH«i i 

Candida antarctica eJaJoM A2| 
C. antarctica LF058 (= i^5) *3«}o| 1986. 9. 29 H Deutsche 

Saolung von Mikroorganiaoen (DSH)*! rlWjU ^ VO 88/02775 H DSM 3855) S] 

DHA 4*1- ^030.5. 3.4^ Yelton 

etal..(1984) o| DHA -f $-<£#<LS.»l ^afci*. 44 ^ ^. 

SauSA o| s,*, j^o^ wsj^ ^ 3^ ^Hs) «^ 

Sau3A 3^15) BaiHMJS ^A-js^*}. f-e^liL pBR322 (He v 

England Biolabs)5. iMMft*. 3* HT172 S. *«««4a4. 

50,000710! ^coli oJS^, 0 |* sox- LF058 DHA 4 

^ ^ ^IWH (Hani at is et al.. 1982)^- ^a^. t?p .,A g ^ 

*^^iE|£ iS .u. NOR 440 (SEQ ID Ho.7) s. ^«<9»«*. KOR 440 * 
C. antarctica eWH A (SEQ ID Mo.2)5--¥-e1 N t^of ^3 (64) 1? ^ 

•I*. 34 S 44* (41"C $ 8 x w 0 ^^. 

^ 2D ) = ^ Ol-i- fistNl 0| o,^ ^jf, ^ 
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3*4. <M«2-i- S^M.^ ^g-^ (fl H a^sj HOR 440 (SEQ ID 

No.7) 3^ 32 p -i*]2| i5Ji HOR 438 (SEQ ID Ho. 6) 514. HOR 438* 13 

•if^eliEl^. {^H; guess aer)°14. 

AACCCATACGACGACCC NOR 440 

T C T T T (SEQ ID No. 7) 
G 
T 

GCTGCTCTGCCTAACCCTTACGACGACCCTTTCTACACCACCCC NOR 438 

T T T (SEQ ID No. 6) 

e **4sl ^f+iplJS., P m076 to) ^ <S^«L> i^i (^ #i) °M HOR 440 
cfi.il <93S 2:^(55^ 51 lxSSCM'4 NOR 438 °- 'Ms. 
#-8-314. 

PW1076 s\ ^4:& M-th- ^^S-Obxaa-Cilbert) H«LS. DHA -M^-h- 33 9M*. 

A* 43 S-tV* 3€- SEQIDHo.lS. S.^24. <>1 >n v 33 ^4°J 

* 21 °H^£sl ^ Ala^ >l<g-§- tfis}.*te (•£ *W»4 tf*W 44 (von Heijne. 
C. (1986)), 4-3- 3^ bW«Ms| N £3<* 10 oj-pl^sl SS-^el^-i- tfs. 

5il -S-*!4. iS. J 3e|^2l -f- Arg Arg. ^ S. cerevi- 

ciae KEX-2<gsl j^og s)£ -Sr*B *)4*8 4£ 33*1 £*l -?-?lol4. 

DHA M^oi sM $£M# ^ (fl*l 32 °iM s) °W.t^ 

C. antarctica 444;* A*l 4*t 443** 3^4 tt*)$4 (4-|- A #3t). 
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i I 


C. antartica ei4<>M A3 o}*\±$ (CALIP) 




si? ote) 

■Kir, 


4 / 

Arg 

q 

y 


35 

J o 

Cys 

4 


Gin/ GIN 

J 3 

36 

Gly 

28 

31 

His 

6 

6 

lie 

26 

24 

Leu 

29 

30 

Lys 

17 

17 

Met 

2 

3 

Phe 

20 

19 

Pro 

33 

33 

Ser 

26 

27 

Thr 

27 

28 

Trp 

5 

4 

Tyr 

18 

16 

Val 

27 

26 


* 2S- % *35.<* c^oj i£ f-efinU ^(Maniatisetal., 1982) -t- 

f-*B, C L antarctica el^o^ as! bJ«3 neJojA A. oryzae Sj <£j*- oj-fefo^ 

--S- 5 - 6 ^ A. niger^ l ^3.0^ efo^ ijg.^ ^ojo) sg^*}. ^j^g,^ 


pKH229 1- EP 305.216<»l 7|^s» b>4 A . oryzae A1560 -2-3. 

<8*132*H- ^oj -=.*M 7 |7|*J ^^o) 

4*|.a ultf #3°-H" C. antarctica 3]a|-oM A3 c|*| -g-ija^. 

4M<4! 2 

Candadida antarctica ^1^0^ a°] F135V "J^l ?]^- f-eteole. sj ^.^ 

A 246 bp BaaHI/BssHII PCR i-eU^-f NiBliL iBfoH 3116 ?? 3117 

•§• -4-§-*H PMT1229 2) '\&*iM 4<g3->-W tf^5|cK £4o|o) 3117 .2. 
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£ 135 phe 3.-^ (no trp OGG)«9 BssHII *«4-«3» 

*e|jlJ|r#HiE|jc s^«H 3116 (F135W:256-276) (SEQ ID No. 8) 
5'-CAG AAC GAG GGG GTG GCC GAC-3' 

»4 oJbJ 3117 (F135W: 566-487) (SEQ ID No. 9) 
5'-TTC TTG AGC GCG CGG ATG CCG TCG AGG ATA GCC ATG CCC TCT TCG 
TAG CCA GCG ATG AAG GCG GCT TTC* C*AG CCT TCG TG-3' 

PCR ">^r cfi- ^-S-f-l- ^-f-t- HYBAID™ Stf-f^W*! »t°>t\o$ M»jcf. 


PMT1229 

H 2 0 

10 X PCR #$»| 
2 jnM dATP 
2 mM dTTP 
2 mM dCTP 
2 mM dGTP 
S^o|») 3116 
»^oH 3117 
Tag ^sJdJ4^j 


10 ng/Ml 


50.5 pmol/xil 
70.5 pjnol//xl 


1 Ml 
46.5/xl 

10 til 
10 xxl 
10 /xl 
10 ill 
10 ill 
1 Hi 
1 Ml 
O.Stxl 
50 fil 


3*8 I 94 °C 
%X II 94 °C 
S0°C 
72 °C 
III 72 »C 


2 -S- 
30 £. 
30 i 
2 £ 
5 -* 


1 

30 s\o\%. 
1 ^o|« 

X ^ 264 bp BanHI/BssHII S»M- o^7Wl 2% *\?\ 

pMT1229 BamHI/Xbal 0.3 kb 

pMT1229 BssHII/ SphI 0.5 kb 

pMT1229 Sphl/Xbal 5.0 )cb 

3* DNA 1- E. coli mn S. ^ "ft°J«+ 

**** zl DNA A#^°\* (Sequenase) W Bfo)^.^ ft))* 

<4+«M 33514. *M-2l f-8fi«U(pffi 1178)^ oM^tf 3*| 1354 -f* 

^•l* #-8-514 (phe 1- trp SL -iS-doM?}). 
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PHE1178 -t-. <W »Wl^l A. nidulans S.^2\ asdS *3*H- s.*^ pToCOtt 
TO 91/17243 o| o|-g.*H A. oryzae A1560 ^S. 

oryzae *3««*§- ^Ho]*^^ 2 Si ^hJ^U 

HEA65) oj ^jj^ ejajo^ A# Bj^^oj ^ ^ ^ 

lM«t 3 

Candida antarctica a|s»°l*l A3 F13PW go|4hI- -f Hf2.n|c.oj 

A246 bp BaaHI/BssHII ■**!-§-, PCS tf-§-.2.«L -I-eU-^^AbI - ji^M 3116 S? 3826-|- 
4+«M f^i'lH P HT1229 sl ^NiEjc ^^oj 7ji * M tf^tfcch 
3826 * «■ 139 Phe -a* (TTC) H*l trp (TOG)oJ BssHII 

^-eU^aSiE)^ = «+oH 3116 444 2*1 l*e*u| #4. 

-§-eJ-2-^#e|.S.E|.5. «.3}o]i^ 3826 (F139W: 566-487 ) (SEQ ID No. 10) 
5' -TTC TTG AGC GCG CGG ATG CCG TCG AGG ATA GCC ATG CCC TCT TCG 
TAG CCA GCG ATC* C*AG GCG GCT TTG AAG CCT TCG TG-3' 

PGR -Mhfr 2<* 7W« o.s. 310 bp "2=1-1- 2% 

<Wi& >§<L*b| £b1«U BaEHI 5» BssHII 4&feMI °i*J a-iMgi*. ^>,ey 
264 bp BanHI/BssHII ^U]S. 2X <M ?9* »S.*e\ ^a1£<}. 

' PMT1229 BamHI/Xbal 0-3 kb 

pMT1229 BssHII/SphI 0.5 kb 

pMTl229 Sphl/Xbal 5.0 kb 
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^tf DMA 1- E. coli mi2 S. *8^*£4£4. Ji* ^«J-f^- »4}.£ «^ 

3. DMA ^-§- ^ftM©M Wtf^ BVoli^oJ^ (4))^. 43.*^ 
^3X4. *f«+Sj ^ #^°l^-(pME1229) ^ <>H^£ 41*) 139 o| -f-o4^o]-§- 

#-8-$W (phe 1- trp S. f*SoWfl>. 

PME1229 # A. niduians 3.*$% andS -S-*}^ J£#£ pToC90^ 

*H A. oryzae A1560 -? L -f^'d*M£4. oryzae ^^ga^g- 

4 

Candida antarctica bI^«W A3 F135V/F139V ^o|3flf- ^a!?]-^ ■g-e*~o|jE.Sl ^ 

A 246 bp Barill/BssHII PCR «JM-o« 2|*i -I^U-^ eJ.SLel.EL »e*oH 3116 ?! 

4224-i- 4-§-*H -4<8#4 #^514. a4«H 4224 £ 135 51 139 s-S- 

(TIC) trp (TGGH BssHII ^£43 $ -f-^ol-l- 3.*J-£ch 

-g-^jiiJf#B)ielJ5. »BfoH 3116 4M<*| 2°1 M-^iJch 

•i-Bjal-^ellielc. jLg|.o|4 4224 (F135W: 566-487) (SEQ ID No. 11) 
S'-TTC TTG AGC GCG GGG ATG CCG TCG AGG ATA GCC ATG CCC TCT TCG 
TAG CCA GCG ATC* C*AG GCG GCT TTC* C*AG CCT TCG TG-3 ' 

PCR •£-§-§• 2oi Si^ "o V ^-i- aH-*^ «{514. 310 bp "e*M- *?^-f-* 

2X °MS-&i >$S.-%-b\ ??]*\JL BaaHI 31 BssHII H£jL4i<>l dtdMfti*. 

284 bp BanHI/BssHII £»M- n>^x|5. 2X o^Ksjl^ ^a^. 

3. x+-§- o) «*=!.§. 

pMT1229 BamHI/Xbal 0.3 kb 

pMT1229 BssHII /SphI 0.5 kb 

pMT1229 Sphl/Xbal 5.0 kb 
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4 *1Mflth 

3tf DNA-8- E. coli MH725. Wg^r 

PHE1230 ■§•. >»q=sl A. nidulans JM^SJ a*dS **b«hg- i*J«V P ToC90*}- 

tf* A. onrae A 1580 ttS. WItfSHMJM. A. oryzae 4*4 

C. antarctica A F139V 3? F135V/F139V 3 * nr. a. <>Hf^ 

C. antarctica eM 0 K*l A4s| h^^s. a|a. 

3 . 4 % 1 o| ^ iEl^o W $ a^oH ^ o)a , 

M 1« 3 1 « 3 o| A. oryzae /(if ^ ^ 

**. «1**SL* 2>Sii DEAB-Sephadex A-50 (Pharmacia) 2&M 

* *4*4*l*s| DEAE-Sephadex A-5<H *^S14. aWM 
0.8M "Hl^ tts.fe°jL i^^cf. 

9* 2: TSK ^ ButylToyopearl 650C i 0 .8M °M«^<>Ji-&-<>| 

21*1 44 ^ 
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**§• *s *4434. 

£4 3:3. 4444 *44* Higfaperforaance Q-Sepharose «9^^o| 7^4. 

4444 44-2^4 4-3514. «1 ^UiS. 34« 44-44* 280nB4)4 

1 4 *43 344 (Optical Density) i **4£4. 

44444 ££*. 4 45 kD 4 3-4«fr§- § 4* jto|^ SDS-PAGE4 44 

34*4. "^»> vjo| tftf-g. 4*44 4444 tf^s.* ^Stt4. 

4444 £44 pi39V 4 44 1200 LU/OfW 34 444 oVW i44444 
4444 300 UIAJDaao &4. tf<3 S^A^H 4* i^-fr ttS 

OIW *44 44. *3Si444 4*« 34*444 44* 4 4 4 

*#4. 44<>V4 **o]* F135W/P139V 4 4444 140 LU/ODaaoS^* 

^4 ««8*#4 t|« 2L*8tf4).. 

4144 6 

Candida antarctica 4444 A 3? ^ »Jiol*| P139V 4 ^tf'g^ 

C. antarctica 4444 A $ C. antarctica 4444 A »i!444 titf'g^*, #4$ 
pH$44 44^4^^4 (Differential Scanning Calori»etry; DSC)4 214 ^^A4. 
4 4*44. i&*4* aa.ags 4344 SlH-ts. Ta* 

^S4. 

Ji-4 ^4«lii 34£. MicroCal (^) 4 44^4S«?4 HC-2D * **4 4*514. 
44 JL-8- *a44 50«H £**4.&JL *a*4* 4**4. 0.6 44 0.9»g/«l 
4 "§414 3*! J^*5L4 4 1.2al 4 *J?-4* 4 Hfl4 4*514. s^g- 
4JL-8- 251C44 OOtJ/hr 4 4S514. 

•8-444 <343 34* 44 14 44\!4. 
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C. ant. B\j^<>m A (WT) 


pH 

€^ (50 mM) 


4*5 


96°e 

5 


95°C 

7 

TRIS 

93°C 



A iH^oJaJ (F139W) 

pH 

(50 nxM) 


5 


84°C 

7 

TRIS 

82 °C 


^ C antarctica ElBfoW A g PUW *oWa| «#*44 pfl mm 
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Winkler,, f.k. et al., (1990) , structure 

lipase. Nature, vol. 343, 771-774, Pancreatic 

Schrag, j. D . et al ^ ( Ser-His-Glu triad p 

Catalytic Site of the Lipase fro* Geotrich™ T ^ 
vol. 351, 761-764 *otraebii» candidua. Nature, 


Brady, Le D et al. f (1990) , A Serine Protease Triad • 

Brzozdwski, A.M. et al., (1991) A Mo(1b1 „ 

Activation in tWs from t ' he ^jr:, 1 a""" 01 " 

inhibitor c^i«. Hatuxe. vol. 351 , 491 . 4 "/ FU " 9al LlpaSe " 

Derewenda, Hrszula et al., (19921 r-,.-,, ■ 

Lipase. Biochem., 31, 1532-1541, Triglyceride 
Tilbeurgh et al.. Nature, Vol. 362 . 814 _ 820 , (1993) 

CDMA: Evidence for a Vi ' ' ' * °'' E " t Hepatic 

34. i^-^o ' 56 Ge " a P " ily - *™«-Acad,Sci.. 

fl98e) H ™ an TO — -Bioi.a,^.. 

Bodmer, m.W. e t al. riQR7i M «i 

Gastric Lina S . t ' * Modular cloning of a Hianan 

gastric Lipase and Expression of the En,^^ • 
BiochWa et Biop hy sica Act,, 21 T-L ^ " 

-tLt'a ^"'ST,.'' Str ° CtU " ° f HU " a " Bi - '«-" 

" d Ll P as e- Biochemistry, 30, 500-510, 
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Grusby, m.j. et al . # ^ 

Inducible Gene from - • x nterleukin- 4 

U9-U.. ^ Structure. Biochi„.B 1 o P hy s . ict a 671 , 

to»e, M.E. et al., (1389), Cloning and char„ rt „- 
Hu„an Pancreatic Lipase CDHA. J.Biol Che. a ™~* m *~»* «* 

• woi.uiea., 264, 20042-20048, 

Mickel, F.s. et al., (1989) , structure 

Lipase Gene J Bioi Canane Pancreatic 

^ene. j.Biol.chejn., 264, 12895-12901, 

««thes et al., Joe^B^ 3. 1984 , pp . 
*-K. SaiM et a!., ssie^ ^ 1988 , pp 487 . 491 
Morinaga et a!.. 1984 , Biotechnology 2= 646 - 639 
Nelson ana Long, toa 3£tlsiJia!a!!iE ^ ^ 1989 _ ^ 

et ai - »~- — — . «. ...... 

"Dserul proteins fro]n recort)in bacteria „ 

American, l 98 o, ail: 74-94. ln s «entific 

Marsh etal., Gene32 (1984) _ pp ^ 
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Docherty, A .j. P . e t al., (1985) , Molecular cloning and 
Nucleotide Sequence of Rat Lingual Lipase cDNA. Nucleic Acids 
Research, 13, 1891-1903, 

Maniatis, T. et al. , Molecular Cloning, Cold Spring Harbor 
1982, 

Sambrook et al., Molecular Cloning: A Laboratory Manual, 2nd 
Ed. f Cold Spring Harbor, 1989, 

Zoller & Smith. DNA, Vol. 3, No. 6, 479-488 (1984), 
Nelson & Long, Analytical Biochemistry, 180, 147-151 (1989) 
vonHeijne, G. Nucl. Acid. Res. 14 (1986), pp. 4683-90, 
Yelton et al., PNAS 81 (1984), pp. 1470-74, 

Aoyama, S. et al., (1988), Cloning, sequencing and expression 
of the Upase gen from Pseudomonas fragi IFO-12049 in E coli 
FEBS Lett., 242, 36-40, 

Derewenda, fcygmunt s. et al., (i 992} , Rela tion S hips Among 
Serine Hydrolases: Evidence for a Common Structural Motif in 
Triacylglyceride Lipases and Esterases, 
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(1) ^ ^JB- i 
(i) 

(B) ^bJ: Jcjt o a Ve| 

(C) 5LaJ: ^i^Eje 

(E) *Zv}o}3. 

(F) -S-'S'd* (ZIP): 

(G) *45 44448888 

(H) *45 4449 3256- 

(I) If^^'di-: 37304 

(ii) ^^21 "33 : «^ol>|| 

(iii) ^t!*: 11 

(iv) ^7^- <g: 

(A) -S-^: f-S.*l A ^3- 

(B) IBM PC S.&\& 

(C) iJ^aJol^ 4^$: PC-DOS/KS-DOS 

(D) ifcas^oi: Patentln Release * 1.0. Version « 1.25 (EPO) 

(2) SEQ ID NO: l*J c|*V ^jt: 

(i) 4* ^3: 

(A) ^o): 1389 ^^)4g- 

(B) ^-e 

(0 Si! 
(D) 49 

(ii) -g-^ -8-<Jh DMA 

(iii) 7\^i 

(iii) -S^: tf-S- 

(») -£-<g: ^ 

(vi) ^-5-3-^ 

(A) *>|J»a: th^EbV 
(0 rt-^-g-: dsh 3855 

(xi) ^"3: SEQ ID HO: 1: 

ATCOGACTCT OCTTGOGCIC OOCAOGTOS CTQCITGOGG OGGCMCGGC GGCK3IGCIC 60 
GOGGCTOOGG O3GO0GAGAC GCTCGAOOGA OGGGOGGCCC TCCCCAACOC CTAOGADGAT 120 

cocttcerca ceaosocatc caacatoggc aogtitscca agggccagct gatocaatct iso 

° GCAAGCrcC CCAOGGACAT CGGCAAQ3CC AACAAOGCTC CGTCCTTCCA GCTGCAGTAC 2 40 
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OGCACCAOCA 

ATAOGCAGAA 

OGAGGOGC7IG 

GCOGAOCTGG CCACOGTCIG GATCXXGGCC 

300 

AAGCOOGCIT 

OGCX3GOOCAA 

GATCTTTTOG 

TAOCAGCTCT AOGAGOTTCC CAOQGOGCIC 

360 

GAdCTGCIC 

OGAGCTACAG 

CTAOCTCACT 

GGATIGGACC AGCOGAACAA GGTGAOGGOG 

420 

CTGCTOGACA 

OCXXCATCAT 

CATOQGCTGG 

GOGCIGCAGC AGGGCTACTA CCTU^CTOG 

480 

TOXAOCAOG 

AAGGCTECAA 

agcogcxtttc 

ATOGCIGGCT AOGAAGAGGG CATCGCTATC 

54a 

CTOGAOGGCA 

TOOGOGOGCT 

CAAGAACTAC 

CAGAACCIGC CATOCGACAG CAAGGTOGCT 

600 

CXTGAGGGCT 

ACAGIGGOGG 

agctcaogcx: 

AOOGTCTGGG CGACTTCGCT TCCTGAATOG 

660 

TAOGCGCCCG 

AGCICAACAT 

TCTOGCTGCT 

TOGCAOGGOG GCAOGOCOGT GAGOGCCAAG 

720 

GACAOCITEA 

CATTCCTCAA 

OGGOGGAOCC 

TTCEOOGGCT TIGOOCTQGC GQGIGTITOG 

780 

GGTCTCTOGC 

TOGCTCATOC 

TCATATOGAG 

AGCnCATIG AGGOCOGAIT GAACGOCAAG 

840 

GCTCAGOGGA 

CGCTCAAGCA 

GATOOGOGGC 

OGIGGCITCT GOCXGCOGCA GGIGGTCTIG 

900 

AOCTAOOOCT 

TOCTCAAOCT 

crp&roGciG 

GTCAAOGACA OGAAOCTGCT GAAIGAGGOG 

960 

COGATCGCIA 

GCATCCICAA 

GCAGGAGACT 

GTCGTCCAGG OOGAAGOGAG CTACAOGGTA 

1020 

TOQGTCCCCA 

AGTTCCOGOG 

CITCATC3X3G 

CAJGOGATOC COGAOGAGAT CGTGOQGXAC 

1080 

CAGOCDGOGG 

CTACCTAOGT 

CAAGGAGCAA 

TCTGCCAAGG GOGCCAACAT CAATTTTTCG 

1140 

OOCTAOOOGA 

TOGCCGAGCA 

OCTCACOGCC 

GAGATCTTIG GTCIGGIGCC TAGOCTGTGG 

1200 

TTEATCAAGC 

AAGCCITCGA 

OGGCACCACA 

CCCAAGGTGA TCTGOGGCAC TOOCATOCCT 

1260 

GCTAIOGCrc 

GCATCAOCAC 


GACCAAGTCC TCGGTICGGA CCIGGOCAAC 

1320 

CAGCTGOGCA 

GOCTOGAOGG 

CAAGCAGAGT 

GOGITOGGCA AGCXXTTTCG CCXXATCACA 

1380 

OCAOdTAG 




1389 


(2) SEQ ID HO: 2H 
(i) 

(A) ^«>1: 483 

(B) -8-<g: 
(0 

(D) JS.iS.3t): 

(ii) -g-^ -8-<g: 

(iii) a* 
(iii) 

(v) 2=» N ^£ 
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(vi) ^ 

(A) Candida antactica 

(c) A% Se}§: DSM 3855 

(xi> 4<£ ^«3: SEQ ID HO: 2: 

Met Arg Val Ser Lau Arg Ser He ihr ser Leu l^u Ala Ala Ala ^ihr 

10 ^ 

Aia Ala Val Ala Ala Pro Ala Ala Glu Ihr Leu Asp ^ ^ Ma 

25 30 
Ala Leu Pro Asn Pro Tyr Asp Asp Pro Phe Tyr Thr Thr Pro Ser Asn 

40 45 
He Gly Thr Phe Ala Lys Gly Gin Val lie Gin Ser Arg Lys Val Pro 

55 60 

Asp ne Gly Asn Ala Asn Asn Ala Ala Ser Phe Gin Leu Gin Iyr 

Arg Thr Thr Asn Thr Gin Asn Glu Ala Val Ala Asp Val Ala Thr Val 

85 90 95 

Trp lie Pro Ala Lys Pro Ala Ser Pro Pro Lys lie Phe Ser iyr Gin 


105 


110 


Val Tyr Glu Asp Ala Thr Ala Leu Asp Cys Ala Pro Ser Tyr Ser Tyr 

120 125 

Leu Thr Gly Leu Asp Gin Pro Asn Lys Val, Thr Ala Val Leu Asp Thr 


135 140 


Pro lie lie He Gly Trp Ala Leu Gin Gin Gly Tyr Tyr Val Val Ser 


155 


Ser Asp His Glu Gly Phe Lys Ala Ala Phe lie Ala Gly Tyr Glu 


160 


170 


Glu 


175 


Gly Met Ala lie Leu Asp Gly lie Arg Ala Leu Lys Asn Tyr Gin Asn 

185 190 

Leu Pro Ser Asp ser Lys Val Ala Leu Glu Gly Tyr Ser Gly Gly Ala 

200 205 

His Ma ihr val Trp Al, ^ ser leu Ala Glu ser Tyr Ala Pro Glu 

215 220 
leu Asn II* val Gly Ma Ser te Gly G i y fc ^ ^ ^ ^ 


235 


240 


Asp Thr Phe Thr Phe Leu Asn Gly Gly Pro Phe Ala Gly phe Ala Leu 


245 250 

' ou 255 


Ala Gly ^ Ser Gly Leu Ser Leu Ala His Pro Asp „et Glu Ser Phe 
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260 265 


270 


lie Glu Ala Arg Leu Asn Ala Lys Gly Gin Arg Thr Leu Lys Gin lie 
275 280 285 

Arg Gly Arg Gly Phe Cys Leu Pro GLn Val Val Leu Thr Tyr Pro Phe 
290 295 300 

Leu Asn Val Phe Ser Leu Val Asn Asp Thr Asn Leu Leu Asn Glu Ala 
305 310 315 320 

Pro lie Ala Ser lie Leu Lys Gin Glu Ihr Val Val Gin Ala Glu Ala 
325 330 335 

Ser Tyr Ihr Val Ser Val Pro Lys Phe Pro Arg Phe lie Trp His Ala 

340 345 35 0 

lie Pro Asp Glu lie Val Pro Tyr Gin Pro Ala Ala Ihr Tyr Val Lys 
355 360 365 

Glu Gin Cys Ala Lys Gly Ala Asn He Asn Phe Ser Pro Tyr Pro lie 
370 375 380 

Ala Glu His Leu Thr Ala Glu He Phe Gly Leu Val Pro Ser Leu Trp 
385 390 395 400 

Phe He Lys Gin Ala Phe Asp Gly Thr Thr Pro Lys Val He Cys Gly 
405 410 415 

Thr Pro lie Pro Ala lie Ala Gly He Thr Thr Pro Ser Ala Asp Gin 
420 425 430 

Val Leu Gly Ser Asp Leu Ala Asn Gin Leu Arg Ser Leu Asp Gly Lvs 
435 440 445 

Gin Ser Ala Phe Gly Lys Pro Phe Gly Pro He Thr Pro Pro Glx 
450 455 460 

(2) SEQ ID HO: 3»l *}L'. 

(i) -MS 

(A) 3o): 277 °}nlic.£ 

(B) -S-^: ©M^tf 
(0 7}%: *<y 

(D) JLfvS.*}: *\<* 

(ii) -8-^: 

(iii) ti-l- 
mi) 

(v) W 

(vi) ^ -5-3-^: 
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(A) -tt^\H' Pseudosouas fragi 
(xi) -j«J* SEO ID NO: 3: 


Met Asp Asp Ser Val Asn Ihr Arg Tyr Pro lie Leu Leu Val His Gly 
1 5 10 15 

Leu Phe Gly Phe Asp Arg He Gly Ser His His Tyr Phe His Gly lie 
20 25 30 

Lys Gin Ala Lai Asn Glu Cys Gly Ala Ser Val Phe Val Pro He He 
35 40 45 

Ser Ala Ala Asn Asp Asn Glu Ala Arg Gly Asp Gin Leu Leu Lys Gin 
50 55 60 

He His Asn Leu Arg Arg Gin Val Gly Ala Gin Arg Val Asn Leu He 

65 70 75 80 

Gly His Ser Gin Gly Ala Leu Ihr Ala Arg Tyr Val Ala Ala lie Ala 

85 90 95 

Pro Glu Leu He Ala Ser Val Thr Ser Val Ser Gly Pro Asn His Gly 
100 105 no 

Ser Glu leu Ala Asp Arg Leu Arg Leu Ala Phe Val Pro Gly Arg Leu 
115 120 125 

Gly Glu Thr Val Ala Ala Ala Leu Thr Thr Ser Phe Ser Ala Phe Lai 
130 135 140 

Ser Ala Leu Ser Gly His Pro Arg Leu Pro Gin Asn Ala Leu Asn Ala 
145 150 155 160 

Leu Asn Ala Leu Ihr Thr Asp Gly Val Ala Ala Phe Asn Arg Gin Tyr 
165 170 175 

Pro Gin Gly Leu Pro Asp Arg Trp Gly Gly Met Gly Pro Ala Gin Val 
180 185 190 

Asn Ala Val His Tyr Tyr Ser Trp Ser Gly He lie Lys Gly Ser Arg 
195 200 205 

l£u Ala Glu Ser Leu Asn Leu Lai Asp Pro Leu His Asn Ala Leu Arg 
210 215 220 

Val Phe Asp Ser Phe Hie Thr Arg Glu Ihr Arg Glu Asn Asp Gly Met 
225 230 235 240 


Val Gly Arg Phe Ser Ser His Leu Gly Gin Val He Arg Ser Asp Tyr 


245 


250 


255 


Pro leu Asp His Leu Asp Thr He Asn His Met Ala Arg Gly Ser Ala 
260 265 270 
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Gly Ala Ser Ttsr Arg 
275 


(2) SEQ ID HO: 4°l 

(i) -SHS: 

(A) flol: 269 o>nl^ 

(B) *»H^ 
(0 

(D) 5.-1-5-^ : 

(ii) &4 

(iii) *Hl: 

(iii) ^ a-i- 

(v) 2* 

(vi) * 

(A) Rhizonucor aiehei 

(xi) 4& SEQ ID HO: 4: 

Ser lie Asp Gly Gly lie Arg Ala Ala Ihr Ser Gin Glu lie Asn Glu 
15 10 15 

Leu Thr Tyr Tyr Ihr Ihr Leu Ser Ala Asn Ser Tyr Cys Arg Ihr Val 
20 25 30 

lie Pro Gly Ala Ihr Trp Asp Cys lie His. Cys Asp Ala Ihr Glu Asp 
35 40 45 

Leu Lys lie lie Lys Ihr Trp Ser Ihr Leu lie Tyr Asp Ihr Asn Ala 
50 55 60 

Met Val Ala Arg Gly Asp Ser Glu Lys Ihr lie Tyr lie Val Phe Arg 
65 70 75 80 

Gly Ser Ser Ser lie Arg Asn Trp lie Ala Asp Leu Ihr Phe Val Pro 
85 90 95 

Val Ser Tyr Pro Pro Val Ser Gly Ihr Lys Val His Lys Gly Phe Leu 
100 105 110 

Asp Ser Tyr Gly Glu Val Gin Asn Glu Leu Val Ala Ihr Val Leu Asp 
115 120 125 

Gin Phe Lys Gin Tyr Pro Ser Tyr Lys Val Ala Val Ihr Gly His Ser 
130 135 140 

Leu Gly Gly Ala Ihr Ala Leu Leu Cys Ala Leu Gly Leu Tyr Gin Arg 
145 150 155 160 

Glu Glu Gly Leu Ser Ser Ser Asn Leu Phe Leu Tyr Ihr Gin Gly Gin 
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165 170 175 

Pro Arg Val Gly Asp Pro Ala Phe Ala Asn Tyr Val Val Ser Thr civ 
180 185 y 

He Pro Tyr Arg Arg Thr Val Asn Glu Arg Asp lie Val Pro His Leu 
Pro Pro Ala Ala Phe Gly Phe Leu His Ala Gly Glu Glu Tyr Trp lie 
Thr Asp Asn Ser Pro Glu Thr Val Gin Val Cys Thr Ser Asp Leu Glu 

Ihr Ser Asp cys Ser Asn Ser lie Val Pro Phe lhr Ser Val Leu Asd 
245 250 255 

His Leu ser Oyr Phe Gly He Asn Ihr Gly Leu Cys Ser 
260 265 

(2) SEQ ID NO: 5<>S c|*t- 

(i) 

(A) #©1: 297 ojn)^ 

(B) -Sf-«g: oHiitf 
(0 £oj 

(ii) -S-^: e--!^ 

(iii) tf-§- 
(iii) V*}- -tf^i: $-g- 
(v) iJJ?- 
(vi) 

(A) -S-^l^l: Rhizopus niveus 
(xi) SKI ID NO-' 5-- 

Asp Asp Asn Leu Val Gly Gly Met Thr leu Asp Leu Pro Ser Asp Ala 


15 


Pro Pro ne ser Leu Ser Ser Ser Thr Asn Ser Ala Ser Asp Gly Gly 
LyS Val £1 Ala Ala Tnr Tnr Ala Gin lie Gin Glu Phe Tnr Lys lyr 

Ala Gly ne Ala Ala Tnr Ala Tyr Cys Arg Ser Val Val Pro Gly Asn 

55 go 

LVs Trp Asp cys Val Gin cys Gin Lys Trp Val Pro Asp Gly Lys lie 

75 80 
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lie Thr Thr Phe Thr Ser Leu Leu Ser Asp Thr Asn Gly Tyr Val Lai 
85 90 95 

Arg Ser Asp Lys Gin Lys Thr lie Tyr Lsu Val Phe Arg Gly Thr Asn 
100 105 HO 

Ser Hie Arg Ser Ala lie Thr Asp lie Val Phe Asn Phe Ser Asp Tyr 
115 120 125 

Lys Pro Val Lys Gly Ala Lys Val His Ala Gly Phe Leu Ser Ser Tyr 
130 -r 135 140 

Glu Gin Val Val Asn Asp Tyr- Phe Pro Val Val Gin Glu Gin Leu Thr 
145 150 155 160 

Ala His Pro Thr Tyr Lys Val lie Val Thr Gly His Ser Leu Gly Gly 
165 170 175 

Ala Gin Ala Leu Leu Ala Gly Met Asp Leu Tyr Gin Arg Glu Pro Arg 
180 185 190 

Leu Ser Pro Lys Asn Leu Ser lie Phe Thr Val Gly Gly Pro Arg Val 
195 200 205 

Gly Asn Pro Thr Hie Ala Tyr Tyr Val Glu Ser Thr Gly He Pro Phe 
210 215 220 

Gin Arg Thr Val His Lys Arg Asp He Val Pro His Val Pro Pro Gin 
225 230 235 240 

Ser Phe Gly Hie Leu His Pro Gly Val Glu Ser Trp He Lys Ser Gly 
245 250 255 

Thr Ser Asn Val Gin He Cys Thr Ser Glu He Glu Thr Lys Asp cys 
260 265 270 

Ser Asn Ser He Val Pro Hie Thr Ser He Leu Asp His Leu Ser Tyr 
275 280 285 


Phe Asp He Asn Glu Gly Ser Cys Leu 
290 295 


(2) SEQ ID NO: 6*1 t|£ 

(i) A<& 

(A) 2<>1: 44 of 

(B) q# 
(0 7}<$: e°J 
(D) : 

(ii) DHA 0M) 
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(iii) *M|: «l* 
(iii) t^l- -3^: tf-§- 
(v) 

(xi) 43 -g"?: SEQ ID HO: 6: 
GCTGCTCTGC CEAACOCITA Q3WGAYCCT ITCTACACCA CCCC 

44 

(2) SEQ ID NO: 7*A 4£ ^Jt: 

(i) 4« 

(A) flol: 17 <g 7 |« 

(B) -8-<g: «!?^ 
(0 

(D) S.%S.z]z 3«g 

(ii) -r^ 4}-<g: DNA (#3) 
(Hi) *M|: Sl-S- 

(iii) -3^: o|.g- 
(v) W -S-«: 4-?- 

(xi) 43 SEQ ID NO: 7: 

AAYCCNTRYG AYGAYCC ' 
(2) SEQ D NO: 8°« 4*+ ^JL: 

(i) 43 

(A) ^ol: 21 <*4* 
(B) 

(0 ^^: *<g 
(D) 

(ii) £4 -8-<g: DNA (tt^) 

Oii) n-a: a-s- 

(iii) 

(v) **§: v|-. 

(xi) 4<g ^■g: SEQ ID NO: 8: 
CAGAAOGAGG CGGTCGCCGA C 21 

(2) SEQ ID NO: goj t|«v 

(0 43 -^g: 
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00 3:o|:-8ft <&?Yt 
(B) -S-^: 

(D) 

(ii) -S-«5h DMA 

(iii) ti* • • 
(iii) tfel- -S^: si-g- 

(v) 2«! -S-^: 

(xi) 4<i SEQ ID NO: 9: 

TICTIGAGOS CGOGGATGOC GTOGAGGAIA GCCATCOCCT CTTCCTAGOC AGOSftTCAAG 60 

GOGGcnroc AGccrrooiG so 
(2) SEQ ID HO: 10<>| 4$ ^JL: 

(A) ^ ol : 80 

(B) 8 -?^ 

(D) 3«g 

(ii) DMA (2^) 

(iii) ?l-§- 
(iii) -Si: 
(v) ^ -8-^ : »■«-?- 

(xi) 4^ -a*?: SEQ B) HO: 10: 
TTCITCRGCG OGOGGA1GCC CTOGAGGAIA GCCATCCOCT CTiOGTftGOC AGCGATCCAG 60 
GOGGCTITC& AGCCITOGTC 80 

(2) SEQ ID HO: n*| c|«* ^JL: 

(0 ^3 

(A) flo|: 80 

(B) *«: 9<* 

(o e<y 

(D) JL-f-S.*): 4<g 

(ii) -S-^ DHA 

(iii) 'Hi: 
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(Hi) tM- Xl-§- 

(v) S3 v|Jf 

(xi) U«3: SEQ ID HO: 11: 

1TCITCAGOG CGOQGATCOC CTOGAGGATA GCCATCCCCT CITOGTAGOC AGCGATCCAG 60 

GCOGcnrcc agocitogtc Rn 
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•Sow. 

3. * ltf * 2^°l 4°!^ %°]** W ©Hic£ #7) 

B.q3L>&# tfo]*H, *7| oW^£ ^71^. B.ya.Q £1*1 

7. * 6*oJ #<>W. iEl»toW^. tfeji* ( Candida antarctica)£) ^S-Jf-M 

8. * 7*»l Sl<H^i. C. antarctica si «|*H>MI At! 2* «te 
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2|4«>H Sow. 

10. 4 5*4 flu. iel^oM^ 4*44 4444,, 2* ^ 

11. *10*o| «oW. ^4444^ P seu do B onas s| a?i+4 -O-isJir ^ ^ 

12. 411*4 JM4. Ps. fragi S| **4* ** ^ ^ ^ 

•3*1*8. 

13. 412*4 a*M. ^44444 4^4^ 29 7} ^ 
SEQ©Ho.3 ^ J^sJ* 44^ 430 ^ ^ ^ 

14. * 5*4 Xl*M, ****** 4**4. 4* 4*44. ^ „ 

44*4 ^ ^ ««^m 444* a * ^ ^ 

15. SEQ ID Ko.2 i JM4* 443^ w c. a 

*«M4 44 **.) 5-£- ^ C. antarctica b)444 Ar ^ 

1) e)4°M 44^ ^ 

2) o H ^ 43 SE0 ID Ho.2 * 4*l*r C. antarctica A3 *}<H* 440, 
H*|3LH* Sl^r *44 «M-4^. 3»/«£^ 

3) C. antarctica E|4<>r4 A* 1U44*. SE» ID Ho.l 3. 3L^ M M ^ ^ 
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16. SEQ D Ho. 2 5. S.A*\^ °Hi^ 'V*l£ 5* C. antarctica 
sJsK* A-g- °J*i**Rr DMA 5=^r 

2) oMi^ 4H SEQ D Ko.2 1- ^*)^ C. antarctica aW4* As| *W<2. *ri*2} 

3) C. antarctica aWH Ai- tf:83**r^ SEQ ID No. 1 S. JM3£- i£ 

-!rf z|.2.6]J5. *\<$°i s)*l tti*}^ C. antarctica A4 *°lM-g- tfiaHrc- 
DMA "i!*. 

17. -**WsJ *ltf vfx] ^14*^2| o)^ *MM el^oW "do]*! jje^ 

*15*°l C. antarctica 4*4* At- ^Ji^tHr DMA MVS. 

o)3-**£- *Rr DMA ?i*. 

18. -**13?-2i *17#»1 *5- DMA -?-ifc*fi- «*«rc- 5* *Rr *itf 
t« **. 

19. **I4?* 1M *17** *& DHA^Nfc* i£ *H4?* Hfl *18*4 *5- 

20. *19«* JM*. <4^ niser , oryzae 3=~ A^ nidulans * Aspergillus 

#4 ^r«r^ -?4r *i! S. cerevisiae 4 tf-g- Sacchanwyces 2) i-^ 

IL polyorpha * 3* Hansenula ^ i-e- ^ pastor is 4 Phichia 
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4U oU-ao| ^*Kr ol^« 4*; 424 B. subtil is , B. lichenifonis 3Ljr 

£i tcntus 4 Bacillus ^) tt, 3^ E. coli 4 ^ Escherichia S| 

21. ^ 419* je-^ 420*4 «4£ 4^-1- 4444 -!o|a|o, 

i-g-o] s]^ i2444 4**te. 43*14 e)4oW ^o)^f. H|o^s.Jf.El jj^.*^ 

-**.2JS. 4b. 4*l??2l "fffl 4 1* 44 4l4«*4 £*4 n^a- 

31444 34421 4i*i v, 8. 

22. 4^4*. 7>4.^.*|, of^6|e^ %M ^ ol^eie JJ.»o| J^^o) ^ 
4 1* 44 414**51 oli- *>^»| bJji^oH *£o\q ^.*l^oj 3^ 
415*4 4S- C. antarctica 4444 4 £t 2 «d<>l4sl -4-§-. 

23. 44 ^asl 4i* 3 9 a^- '14 ^i-i- 4-8-4S- 44-§->g44 =1*1 -g-4-i- 
444 -^*l*^s| 4 1* 44 414**4 £*4 45- 44<*4 
"iioW <£*r -*4**2l 415*4 c. antarctica 44<*4 A - 

«44sl 4-8-. 
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SL q M 

* tf'S-fr el»K* 3-^sl dt^<>) fl©l\* g 3tfa.2©| fl»i^ja, Bp**;* ^ 

S'lX elsW* <o|a|o| ^ojt*. J^Wfe SEQ ID Mo. 2 £. 

i^s)^ <>Wi*£ >1^-S- £3*}°^. C. antarctica SL^s\ 7)^ -§-^o) 

tte C. antarctica sls*°M A. 2.^- (l) slaW* %^s.-§- 7^Ja» 2U, (2) ©W^-S 
>»)£ SEQ ID Ho. 2 -i- 7^^- C. antarctica el »r©M A3 ^<Hi *W<»1 *|a|a«^. «jV^- 
•1 Xl^ 2*14 »M-*U, 5/ 3EL£- (3) C. antarctica e|sW* A§- tfA**^ SEQ ID 
Ho.l S. Jt^sl^- 3*8 3.^ -^a|J2.6jc. ^<go| 7]±*H -f-Elji^g- 
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Y. S. CHANG & ASSOCIATES 
K.P.O. Box 136, Seoul 110, Korea 


POWER OF ATTORNEY 
I /We, the undersigned, ^Mi. disk . A/ S 


Novo Alld, DK-2880 Bagsvaerd, Oenmark 
whose address is * 


hereby appoint Mr. Yong Shik CHANG, Jinsang JEONG 

registered Patent Attorneys) in . Seoul, Korea, as my/our attorney, with full power of substitution 
and revocation, to file with the Korean Industrial Property Office application^) for the registration 
of patent/utility model/industrial desSgn/trademark/service mark entitled 


"<^/!*^ 


and further empower the said attorney^) to file amendment, petition for the examination, 
withdrawal, abandonment or alteration of application, divisional application, withdrawal of 
application for the registration of extension of the patent term, and withdrawal of demands or 
requests, to make claim or withdrawal of the priority under Article 55-1 of the Patent Law 
(inclusive of application mutatis mutandis under Article II of the Utility Model Law), to file 
recordal of alteration of address or name of the applicants), transfer of right, opposition, trial, 
retrial, appeal against final rejection of application, decision for dismissing amendment or decision 
in the first trial, and renewal application, to raise petition or administrative suit against any 
administrative disposition of the Commissioner, to pay annuities or taxes, to represent me/us in a 
litigation relating to the protection of industrial property or civil affairs, to do all lawful acts with 
and without relation to the justice that shall be taken at the court of justice or administrative 
authorities for the defense against infringements of industrial properly, and to register as an 
administrator of patent/utility model/industrial design/trademark/service mark under Article 5 of 
the Patent Law, before and after the registration of such right(s). 

This... day of. ¥ oven be r 19 9 4 .... 

yi^^ 

Anne Secher 

Director, JC o r p o. r a t e P a t e in t s 


Signed by: 

(in block letters) 
Title: 


Novo Nor disk A/S 


(No legalization required) 
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TRANSLATION 



PRIORITY CLAIM 

| Applicant 

NOVO NORDISK A/S 

Novo A 1 16 
DK-2880 Bagsvaerd 
Denmark 

I Attorney 

Y. S. Chang 

Code of 
Attorney 

K020 

1 Application No* 
1 and Date 

Application No. : 95-700043 
Application Date : January 6, 1995 


Title of 
1 Invention 

C. Antarctica Lipase a 

ind Lipase Variants 


Country- 


Particulars 

of the Priority 

Document 


Denmark 


Kind of Appln. 


Patent 


Filing Date 


Jul. 6, 1992 


Filing No. 


0888/92 


We are filing this Priority Document pursuant 
to Article 54 (4) of the Korean Patent Law. 


Date : Jan. 24, 1995 


To : Conmissioner 

Korean Industrial Property Office 


Y. s. Chang 
Patent Attorney 


Attached 
Document' 


1. Translation of Danish Priority Document 1 Copy 
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93/00225 



Kongeriget Danmark 


PRIORITY DOCUMENT 


Patent application No. 
Date of filing: 
Applicant: 


0888/92 

06 Jul 1992 


recd 0 2 AUG :33 


W I PC 


Novo Nordisk A/S, Novo 
DK 



8ff0/ pagsvaerd, 

This is to certify the correctness of the following information: 

The attached photocopy is a true copy of the following document: 

- The specification, claims and drawings as filed with the application 
on the filing date indicated above. 


Industriministeriet 

Patefntdirektoratet 



TAASTRUP 20 Jul 1993 

uurli Brehmer 
Kontorfuldmaegtig 
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»!jsL: 0 8 8 8/9 2 
U*h 1 992V! 7H 

^-Sr-c- 54 -f-Utt "S^s* s.g<9. 


1 993^ 7 ^ 20 °J 


5\ £ €-5-4 tf^a-t- 


-8- 4 


«8 


4 4 


( I 


* ^=g* ^ elaW* «} 0Nf ^ ^ oW5 , £«j.g. 

°£fc***r£- DXA o| DHA ^Mi^M go]*!- 4- ^ 

* *^=s|i5. S^tf tf^Bl^H Candida antarctica ) 4^ ^°}* 

5? ^ , Sol«l. 3.b]ji o] Ej4°H-g- tf:fcs**Rr DNA 3M4. 

7)* £*H £-^<H SicfHHrl Winkler etal.. 1990 $ Schrag et al.. 1991 

4 M olaia * N -j^ Brady etai.. 1990. Brzozoiski et ah. 1991. Derevenda 
et al.. 1992H 7);*sj<H 

»■£• Bji^oWsl tM:o| c|§ 7)a*W, DMA 4-f-*M 4<3f! 

43* 'Hxr el^oH "H^ 5 o| 7^514. VO 92/05249 
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43 «*4ii4. oi 44*4 4*4 oj^o^ 

^34. *fc^<8 «Mr 43 'S^st jlS «j!4§- "14444 3>4. 

44444 4tt £4^ #i£*»4 43. Q*- 3^- oj^. 

si ^44 44 jsl?! 5fcs-4, ^s. 43 3* 3? «-9444 bJ4444 44 

4 VSH ^44*4 #44. 43 3* * *4-<¥44 *1i 44a*S4 
■S^* 2*1 ojLch sj-g- *}*.sl2 3a4<H £4. 

44 

3-g- 44<*44 ^-i 5 %^s.o| .g-^g. ^§ ^<a T}«a 44. * 

tf'94-i-S- *!4 *«a-7|s. 44444 °J4 fl*)4 °M^-S, -*4 
£44 44 #4 #^4 ^-2-2 5^S- jlH* 3&4. 
444 * tfSsJ -*4£- <>J4 fl*J4 ©w^tf 27)3. 4% J §£.-§- 

445" HoW^ *44 4c" oH^£ ^lo| S|«| *J£tfo4L*j <Q* fl*)o| J3.4£ 
<>M^ £'1-1- *tf44 Sfr& 3444 «34444e oj 44<*4f- jz. el^oM 
(parent lipases)^ 3-5-4) 5i°l4. 

Ji4 ?44-2^.. ft «*M4 X1°M * 3444 *44 db+*o\ 44tf ^ 

3**24 ^1*1^, 4444 ?i44 433^4 444144 ^4$ M 434 
S-^S.^ 44^44 44**4*ft 43 ^134 **t4*4£- o}o)±$ 

jE#4b s<a^-.S-4 -34* *tt4c- s.44444 sj^c|.^ -14444, 

JZ.44444 34 4*44 #43 4*3£-f- 4*44 4144 *4 «Hi4 £44 

i«3-s.# 4*3 4444 »So)a|o| eft 

* "34444 "S-U-i!- ^ ^ jLe)4o^7h .s.«84»4 JMM #S4^ 

%3 -MM 34 #4. # Ser. His * Asp, Glu. Asn Gin 4»4 

- 2 


NZAS-0013959 


*l*4*l 4444* 44<»4* ^ W 30 ^ ^ g ^ 

11* 444 W *4 ^ W) # iW w ^ 

* ****** * 4* Brad, et al.. 19904 4444 34.,. 

3*4^ n *i ?*44 *4* ^44*4. 

<>15£r *4* JLS «fe4"*8- 7H-S-*H JE^ 44. 

W* 4*4 **4*«4. * W ^ oJ ^ o) 

A4444 4 i^o, W *4*Rr 44** 34* Wo| B ^ 

0,EU •» *4* 4* X«4 *#44 „ ^ 

444 4**££+4 A4*444£* 44*4«Rr 44*44 ^ 44*4** 

4444 *44 -0,4 3 ^ ^ ^ 

•I 4« *A W:a ^J&#*Rr *o|* Wi4 ^44 

fl4. 

* 4*4 4*4 5U44 * *** ^ „„. c. w ^ 
1 lis. 40,3 o H ^ >J <*}-§- i#*Kr C. antarctica 4444 A. i~r 

1) 4444 ^sl& 44:2 jij,, 

2) 1 is* jL44*r 4»M 4«fr 44ir C. antarctica 44*44 44& 444 
44*«4 *-f-o| »v-§-4^. 91/ 

3) C. antarctica 44« r 4 A-fi- tf*44£- 4 ISA Jt44£r *4 Jf* 
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•55: tf^sl C. antarctica «WM A£ <H pH oMsl $ ^l>^^-g- JLtf«H 

S-S- 'Wa $U. «t««l *W <>l*«fe DNA M 

s)«| -SreJ*W ^ «*eM. * ■tf'as) el^oW Arc- VO 88/02775 4 

*M*M St£ C. antarctica C. antarctica b|>KM A cj 

J££. * tf'S-S- * liS. *^ 0 J2 oH«^S ^^-i- C. antarctica 

frg- DNA 43 3te »W C. antarctica el»H>M As] »»ol 

all- tfAJMRr >$7\ DNA 432} ^^ol #S 
*«oMS " C. antarctica e]aH* A" -f- "e!4«W A" 4 "Stfof xH-*3. 

C. antarctica e)a}-oW AsJ SoW-l- "sls*<>H A £°l*T 4s ^-5-4. 

C. antarctica ^44^ Af- #±44-^ DNA 43-§- i£#4£- DNA t^*1. °1 DNA 

#-S-4S o| DNA^-i*| #3 44<1 °|«| 

£ 4j*. zlbIjl o| 4af Bl^oW ^o)*|o| ^, i0| i-f-o) sJtt i*4H4 Mtf 

4a. a * 44°M «ol*t *H-4c- * #«S 444* #4*4 

*a*fl«l £t> 244. 

3. jz.44444 4^44 4*45.3- 44-cr * tf«84 4444 **\**? 
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444. -S- 44 *,fcjs.44; aj} jt^s.44: oi-Bfe 7H ^. t|> 

44 *£ 4***444 44 W 44 W 

#34 #41» 33 

- EJS * '*W 4* W44 44*4.* EP 0 305 2164 

H. lanuginosa 44444 44a** 41H44 oW^S* 89 <* S^ja.* 

#4i- i#4c- Huaicola lanuginosa 44444 •§- < ?! , S444 0*^4 £$44 

£4244. H. lanuginosa g <d'iio)444 o) jl**.* 4^^ Eljg ^ 

4^49, 4+49.4, 3^3. gj ^V<ls. *W 4*43*4. 

*««»M4 4«« 4444 100XS.*4 4ti«4\! +ti««l4 4 

10X44 34* +«e4<M 444* 4 2X4 •I&444 *4f* *ft4 ■ 

( ^4 44 « £4s.). 

3* 44444 »J4 *4* 4* «Hf4a| 4tf «4ti 2^ ^444. .j* 
fl4* Jt* 4444 *44 3* *2H4. 4V444& ^ 4444- *S44 44 
H-¥^-4 44444 444* °J4 44** *44 **M14 *# a* 
-£^4 ^4^4^ 4434. 

4 44* 444* 44** *4* *4 44444 44** 4S* 4* 440*4 
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*S ****** Sl°M *M^* 3*15- fl*j«^v* 
***** ol^sj ^jf^i^-g. jl#*H}°! ** ©1#S) i°! ^.a^aik|i|o| 

«<H*J«*. s^jl^o! o] -5M a)*?> «W4 b)o| ^*M£ 

*13 go) 443 <4'l«i*. 

***, &>fl&*«- 7«- tf^S 4 ?! 9344 44<>1 Xl^ *te tMtf 

*44 Hi-^lsl 4*h§- <H« #»l*M-°t ^l^*> 

%A a)* £\#2-S. **■*& ***** •aoWr A*)** 

3E|jt »]iEiaol4. o|-|- *4JM1 *1^b)ci 43.05. 

-¥■3 « *4* 91 t^S. tf^*} °«Mtf 4 « 

%* *fr M* **** £**t ***** A*** M* 
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*4 ^ s)*| an* 2 »|. 3. «ttf*t»fe ^<Hi 4 ^ 

4*M 5. 6 S^r 7 »| *tM»N? 5M 
^ 4* 4o|^i 4*1^ h^H ^s]*! 44 ^ e|^H 301*^ 4* 
'13 -**H-i- TUfe H^H 44 ^ ^i.^ «,°HHr ^ 

u)*>M4 4**4 * **z ?)4«4, 444. A4444*. 

^ ***** W ol^. 4«4 Candida. 4444. ^e)e)o}, 
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•UN Pseudoaonas, Ruiicola Ehlzopjcor ap}*}* 

^ ^o]^ jteJ^oMTj Candida antarctlca S] ttSL^ -8-i« 

S. *W iBj^oW^ C. antarctica si At! 2. 4M4Hfr SEQ ID Ho. 2 A 

C. antarctica ASl aWM ^oW-fe- £>W«H4 »Wtt4Y! 

139 4 #7)3. * 1SLS. JL>Msl^ oM*&« J*** 5}o| aft* 

**4. <>l M 9! ^. S$ 4M«I 3, 5 * 6 4 4 £S4. 

*. t«3s| b|>W4 go|«fe- 44 »o| Pseudoaonas ^, p 3 . f ra8 i 21 

3?*L*b1 -5J-S.3 JL4444<>I 7|i«M > Si^. tf^ a|*1oj 34 

tfojtf °Hvtf 7fx^ ps. frasi si 

Aoyaaa et al., 1988 4 *»S*I 4S- 

* 2?° 5. i^l^-c- ^1 44443 <>M^$ *Mtt4\! 2'129-S- 3.»Jjl* 

4£4<H 4 #4. 

* 4444 £4421 ^^-h- flfc JZ.4444&4 Itf* -f* 44443 

Rhizopus, R. deleaar S.^ R. nlveus &*-a| -S-S.^ <>1 44 

4**- 4«4 JP 84-80290 4 4444 jl't*. o) AEI444A46) * 

4 4* 4444 ?444 H^Mfe-. fl4 1174 tf4\! £44 

tffr 44*.* #44 44 *1«444 $4. R. n i"<ws 4444 -Hit- 
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U»J-*l.2js. C| b^a* 7}Z\^ $<lsl *|? e)44^4 

^12 -i444*" <M 4**Rr 5!°1 #4* 4- S14. 
444, i-^Hr j-l^oj 501 ^3 H}4 ^ Elaj-o^ ^o|^ ^, «j 

44444 ^ds.^. ^ «} 4444 (Docherty et al.. 1985). 3 2 
4444(Koaarony 31 Schotz. 1987), 4# 2 4444(Datta et al.. 1988), 4% ^ 
4444(Bodaer et al.. 1987). 9) Bio salt Activated Lipase (BSAL) (Baba et al., 1991)-§- 
"5" 4- SKr4. °l-§- iZ-T^-e- 4 43Lo| o|^^ ^<a^^-g-^^.s. «JHfl*|o| -g-s} 
514. o| $1* e)4°f4-fe- 3* 44°M. (Qrusby 

etal., 1990). s|4 4|* 4444, (Caro et al., 1981). 4# 4444. A34494 

(Lowe et al.. 1989). * 4^ *■* 4444(Hickel et al.. 1989) £4. 

nf4 ^ol £ je«v * li£ jl44*t o> D |^ 43.3. £3 

^-S- 44 C antarctica C. antaretica e|444 A. SL^r 

1) 4444 t*** 44* SU. 

2) 4 lis. i^-cr oWic# ^<a-|- 44£- C. antarctica 44<>>4 A4 *Msl ^v|s| 
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3) C. antarctica g)»K* A§- ^ 15^5- JE4*I€- 34 -f* 

4«*M 3 4 liS. JM^tt <>M^# ^<a-§- C. antarctica 

* «ol>l^ ol-SRr 33 l)-3) * o|tf-§- 7^4. 

33 1), # *3sl- <HS **ls| el»H4 JtNHI, 

33 2). ^ ol^sl * lis. JMs!^ ofulia-S ^<a-l- 7 r *l£- C. antarctica 
tf-S *°l*|2l ^|) ( 4*4 Jt C. antarctica A<4 

£&9 (Western Blotting) J££- #>*W S^tf ^j-g-^olt}-. 
£3*r£ ^°*>*Rr 33 3) £■ 3. oH^ Aj^o) 4 its. «j.oJ3, C . antarctica 
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B l- JL^ i3. »|»5t| SOTCofUJ 6XSSC *H 

^ 2<* -^NAEl^ * 1SLJL JMsJtt DHA >l^o|cf. 

«7l*V ^4 Vol. £ qys. A X5LSL jla)^ c}v] ±$ 430. 

'M-e C. antarctlca g|4<>H Aih ttA$*r£ DHA MH, SE-e 

1) "W«MI ^i-g- SU, 

2) * JL^sj^ o^njit-S ^<a-|- C. antarctica A3 *W.SL «Jt^oj 

3) C. antarctica Af- 4 lis. l-»]s|^ ^J^| «_g. 

43*1 oJ*| oj A ^^^ C. antarctica e^o^ A sj ^o)a|^. oj-jt*^ M DNA^sJ 

DHA M^s\ *<§s\ <*tt $JL$ ±*s\ s. 4-E- M^-tr 1?\A 

*W DHA M'&o] i«J^H ^ ^ 7 1a|o| jri ^3 4. ^ 

^HiEli. i^- ^o)»V oj-ulic^ ^°|-g- xj^h Jt^oj ^.g. 
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aWM-B- DHA 4321 %s.*j 

JLBl^oH £ i. c. antarctlca eW<>W A-fr °Ji#*Kr DHA WW * 

Self ^ Sl"r. 3*1 ^« ^*Hr 4M*iL4«H2l DHA 

*W DHA 1- 4**M DHA *fc cDNA eH-H-B^-i. 4^i*I«> S3. 

' "*«M<* DHA 21 7(fr *M£*1"IJL4b| JE^ cDNA ■W.M-*l>lJL 

■»«r«M fl* *M * DHA 

sH-iislEM 21*1 -i-^ ^Hel«V§- ^*»^W^r. ^^)b.sH tf-g- 

DHA 2| e^-S- tf°J«J-:a. ^. ^©M* 71^* tf**Kr 

o|* ^Helo^. ^flfoH^I oJ£ 7l^Sl dk^S. ««2l *%2.3. 

tltf^JL. jfcfc* DHA '1^21 JL-S <45c| S.L. Beaucage $ 

H.H. Caruthers. Tetrahedron Letters 22. 1981. pp. 1859-1889 H S^£o>nte|B«fl 
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•W thtthes et al.. The EH80 J . 3. 1984, pp. 901-805oj «£»fl.2.£. 

^H- SI4. A^oH^-SU** 4.5.0,, •8-BU¥M2.etS£- <4t!i* ^ DKA tf^ 
<H\|<g, 33- ^.b]^. -?eis- #3.^34. 

t». cDHA £| £3-1- ^^501*1 £tf 

3 9! fr3 « cDKA -Mr $ cDHA 7\%±3L s\o] 

fl* * $14. DIUMtre- «Etf OS 4.883.202 3L£- R.K. Saiki et al.. 

Science 239. 1988, pp. 487-49H $o|, iL^Hf *H-*Vt *bH4* 

(POO o| s\n ^S- Jl*h 

^ ^el^-^NAEl^ #<a«fo]l- - 0,4. Oj-g- -g-eU^ 

'K**Kf DHA 21 ^-§- b]j*oM| -S-^-i- ^o.*^. 

sl WWW. n cf-|- tfoj. ^ ^ DHAf-BlH^ KKlenow 

S3) S. T4 e|'H*§- 33-434. o] #«flo) Jy.^.*. 

Morinage et al.(1984, Biotechnology 2'- 648-639) o| #4. iggg. 7 

$£*H|£- -S-el^-^BjJLel^f- jl<>J*^ 5!o] tMsH «L° v>, 7jo) oj 
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■w 4 -g-ti^oi* asm ^ a*. 

S-°J«^e a HhM Nelson and Long, 

Analytical Biocheaistry 180 p p. 147-151 H 7t4*M $M. PCR <£**M 

t-S-*Rr PCX 3 ^-S- 4^24. PCR #4 S«AJL*bJ, -l-^^o}^. 

* •as* 4js.?!. -sms #n *<a*H oii! °w 

3 C. antarctlca eJ*K* A- i-e tfA* Mtt, W 

&.f ,t.b|, isJeHel. ejji.<£ 3^441. ^^-^-i" tfAi***^. °j2li 

-8-=5!*r 3i-£ *^^S- $A#*Rr ±3 4«a* i#*Rr Itt! 

-S-^aH- *1S£ iN°J42l -«*HMM «34l!4. 

*«}2>lJS. £<a$ 4. fla. -S-d^o) e^o^ 3-^2\ *}-4* 4- Sl^ 

a&iej «>W4-t4 0- *4»K* ajJLBl(VillaHCamroff et al.. 1978. Proc. 

Hatl. Acad. Sci. USA. 75: 3727-3731 U *a. *SJL*\ (DeBoer et al., 1983, Proc. Natl. Acad. 
Scl. USA. 80: 20-25)-g- ■§• 4- ttt}3*l 

^7>sJ $2:i|.§-£. "Useful proteins froa recombinant bacteria". Scientific Aaerican, 
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1880. m-_ 74-0W 

* v **MH <4=S, k subtil ls ,^ e|»K* a J£-b *4«ol OKA -g- 1hS-*^»f 

4^* 43£ fWilaL •Jem^s} ^ A ^ ^ 

flc*. a\<$*- n-^oi 4*14 tf« ^-&i*e! 4|«»}o| ^ 

•g- b14o>^ a 5L-cr eJ4<>M ^i*^- aW** #lH>H-b. 

<^iM oj^of ^H-sJ^ 2,1^ A. niger. A. nidulans 
&t A. oryzae 4 Aspergillus sp. 5) -g-^°li}. *S±«g- 2>q*l5>l ^iof 

A. oryzae 1- 4-£*Rr 2-6- EP 238 023H 7)45)0) flt}. 

Aspergillus ^o}* #o)Hs\ e^oM A JE^ b)»K4 ^oJa| 

H t|*| fl**^ DMA ^^o| ".SjLeM i£JZ.^ Aspergillus 

tf* *4%^-§- #*1*R7 <H3 DNA 43oM<L o^of*, ^j£o r ^o r 4, as. 

SSJZ-^sJ oj^- ^ oryzae TAKA o}^o}*, Rhtzorocor .iehei »^4«M 
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■SAgMvM*. A. niger a- »}^«>W, A. niger tfth^-S a- ' ^jf, A, niger 

•g-^a-of^^o^, Rhlzoroeor liehei A^ oryzae °^b] «..s.e|°M ^ ft. 

^ ■8*I*M' A. oryzae »j =3-?-. * tf'Ssl #*flo| ZJL 
S.^ A. oryzae TAKA o}tf4o}*| £.S^.z}$_, jz^oj A. oryzae HA ^ =34 

*^"B- "l€-oJ4. TAKA <*flBf<>M SS-=.e}s| EP 238 023H #4. 

^HMi-§- >+§-s^ tfU^. EP 238 023o| 

iM^r 4^ <M*°J ^ Sixr 4^ a-e a A|as.Jf6j5| 
£••13 *?-*Rr ^ ^^o|. e|^oH gel*} ofcfciMKr DRA -M^H 

-r^l 4^£- Aspergillus sp. °rti«4<>M ^3.o)-^4o)-^|f- 

tf:£#*rc- Tr3*h Rhizoaucor ■lehei eJ4°HI JE-c- 5.5.H<>W-^ °^A^«rr- 

^ Huaicola fll^M, A<tf4«M «£■=• e}*H*-|- 9i*r*&- **!*fcl.*>l -S-itf 

^ 314. 4^ ^tf-e- A. oryzae TAKA oM«}oM, ^ niger ^ a- ©MbM*. 

A. niger ££^3 a- t>F^4°H 3tc- A. niger -&-r-5!.c>r 344*1 -Eh 
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^ 4i-§- «I 0 «M£4 Aspergillus 4*-§- 

s.«3^ 33 ^ 

4*4 -8:4^. »l*|s} e^H ^-5-1- ^tftfi** tf-g. $o| s|^^ 
-*MjV°M4 ojA S § ^s. d >js_zlb|ji], 32.4*2.4*1 -f-2). ^ as.4.9. 

^4*llM- *tf«Rr t 243 tftJ4 b|*)S.JM 34*4 4, sicf. 

■£ 4444 "d0|^ 7^ 4*4S.f> J2. JZ.44°)44 Jf.«j§ o.^ 

JJj 7|^o| tj«| ^oje^ -S-g-oJch 44^, A tfigoj 4444 -lo] 

^ — jM4°M14 -S-oj** -s^M -3^-*fcfi 7lt|sJc}. 

444, 44 SU£S.M JZ-44445.^4 Jt ^^oj EjaJ-of^ »»o)a|£. 

44 3^4 44 i^-14 "i^S-A 4-§-# ^ 014. 

-S- tf* 44»M ^oj^o} a ^^oj 7\v\s\^ A.y^~t 424 ^**} -S-fi^-sJ 

■S- #«34 4444 *!44, -5*4 C. antarctica 44443 34421 

4^4iL 4^4.2. tf^ 9i 4^*. .a£4- 44*44. ^n|^«^ 

^4444. ©|* ^oiA\s] 4*444 4^2. w JJ8/02775 (AUt 3cJ5. 4^ A/S) 4 
*44 4*44 XL2.4. ol 444 »ai 44S*. atf. * tf'Ssl 4* 

44 344b 434 PCT/DK92/00025 (i^L jfejs*^ A/S)4 ^ijo) 44- ^o), 

7 1*S* 4**3 3LT7 443*-g- 4-g-*Rr 4*?*44 lM?*Rr 44S43- 44^4 
*"8-tf 4- SiJ2.nl, o| xi&s. oJ 7 H JE4«e}. 
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AlhSL— <fr^ C. antarctica el4»W AsJ °H^£ o|>q^, 
^llbs.^ C. antarctica ^ »t <>W A SS-SSJL^sj oH^-£ 

*1C£.^ -£ fl 1 ^ C. antarctica e)4°M A3 -^MJL^ $ <>H3n£-& 

*9 25.^- Aoyaaa et ah. 1988 H ^1*13? Ps. fragi e|WJ) «>"1^ 

* R.niveus alJ*©M2l IMA*)* S^tf * $1^ Rhizoaucor ilehei eJ»r°M 

A 4^2] i-S^- tf* 35 el4^2| ^^U* <4^*Kr^, 

1) €- Baba et al., 199H Bio Salt Activated Lipases) »H^-S 

2) ^ Dochertj et al., 1985H 7\4$ ^ *\$<**i!\ «M^$ M<&°]3., 

3) -£- Bother et al.. 1987©| AM *\A<>}*2\ ©H^tf -M^©^, 

4) Hickel et al.. 1989*1 7\*t$ 7%#t 44444 ©hs-fctf 4tfo|a, 

5) ^ Lowe et al.. 1989<HI 7)*$ 4%ft>£ 44444 oH^£ ^goljL, 

6) £- Grusby et al.. 19904 44* 34 44444 oH^-S 4*34:*. 

7) -t Caro et al.. 19814 sMlSl* 44444 <>H^£ 434:a. 

8) -S- Datta et al.. 1988 4 443 4#2 44444 44ic£ 434^. 

9) £- Koaaroay et al.. 19874 443 bJ^o^oj o^y^ 
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* SS.g - C. antarctica ^ LF058S. s\s\°W A3 N^"? &z)JL^H2_ 

e l- KOR 438 5? NOR 4403 Jr^eiJ2.e|j= j^-fr <^^|ofi 

* 65-^- 4 C. antarctica e|*W A3 TltfeJS »H°J-g- 9^ ^f#M-2-Elil 

0*4*3. (4Mo| i^i), 

* 7i£- * tf«S3 C. antarctica elaH* A 5? ^3 «qsW* A3 ©W 

i0 |i, 

* 85. 9! ^ 9i-c tf*! P m229s| ?±a|o| 43 s-al* o|x)^cf 

( 4M* ltfi ). 

■^^3 B r3^ * a-93 Ufl-i- 3*3*1 cM- 

15: 

pBoel777 (p777) (EP 0 489 718 *l *Mfl) 
p775 (ol^sl EP 0 238 023*1 ^Mfl) 

PIC19H (Marsh et al., Gene 32 (1984), pp. 481-485) 
pToC90 (TO 91/17243 * 
Aspergillus oryzae A 1560: IFO 4177 

E - eoH MT172 (K12 E. coli MC1000 -8-£.*|) 
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$*** **SH 

***** &&** *&&** SL*M?) flS TO 92/05249 H ' *** 4**1 45. 
45- ^-E-U. ^ Zoller fc.Sblth, DHA, Vol. 3, Ho. 6, 479-488 (1984W *** tts. 
^NiB|« -S-^HM^ -g^o] kelson & ^ Analytical Biochemistry. 180. 

147-151 (1989W **$ «W ^-g- PCR «fl.. aejut e»^o^- ^ ^ 

" *Mh *4«o| .fl* 4-§-# * 24. 4** 4M<4 2 

-geMS S^BlNolHf, 0^ 4^3.4 0 ^ tt|0> 
- ***** ******. 1L0 (HaH* 30^, pH 7>0o| ^ ^ 

4«U»]«f *»** VIT90 -§- 4**M pH-^«o| s|«| <97HMftch 
01 ^'HS^Sl AIM <U^Br2 Kovo Analytical Method AF 95/5H 

Ml 

1 

Candida antarctica **cM. AS| -fiL^ 

C. antarctica LF058 (= WH^S. «?*o| 1Q88. 9. 29 of Deutsche 

Samlung von Mlkroorganiswn (DSH)©I ^I^sUl i£ VO 88/02775 H 7|^^ dsm 3855) si 
M* DHA •§-. *3 ^jsj. *4«H 4*43, **«m $^05. Yelton 
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et ah, (1984) o| *>4 DKA •§• ^tfiii*! HA DNA -§- 

Sau3A H £1*1 ^^SLS. HZHjl, o^sia 3 *}7|<3-f-4- 3-9kb Ufl45l SS-t- 
SMflW. Sau3A 3.71 sj BaiHl-'Se ^i^S-Ua* *a}2Bt.s. pBR322 (Hew 

England Biolabs)S- Stt^S"*. 3tt -S^f* E. coli HT172 S. ?33&q-ft4. 

50,0007|^ E. coll 1^- <3Sl£N. «1f m LF058 DNA 2j tf<3-&-§- 

Ofaniatis et al.. 1982) -f- aB-*H. ^g-|- 3^-?^?^^ 
■l-EjjT-ir^HiElc. asji HOR 440 ^5. ^3.^^514. HOR 440 *4 C. antarctica 

A Ui li H ^e«>i 7li^ (64) 17 *H4. 

34 t4e 3 *2 (41*C 91 6 x SSC)»l^£l >W$- °<H-§- i*45A4. 

= oj-f- ;*i*Ka BstNl o| 3$ ^(Southern) -5:4 

514. SSJL-Jr 1^-3 -J-^** (^ *J-i) o| Af-g-sJ nog b^u. ^ 

32 p -JE*lsJ ii5.iL KOR 438 314. NOR 43&S- 13 4!*1<>I<M <$?\y\ $ 
^•S-i^ ^<>H£l -t!??sj ^B)^-ir#e|A^ (H^i guess aer) 

°14. 

'« *K*sl fife^e, pKn078 tfoj ^ <a^*> i3 (fl *J-i) H>H HOR 440 
4a 3 ^3 (551C 51 1 x SSCH*) KOR 438 sls.s\ °fx}5. 

Pim076 si jzb)jl H^- 2»U(Haxaii-Gilbert) DNA 

W el^ Se|<>J-§- SEQIDNo.lS. •) ^Itf ^9 5-N°J 

•& 21 oHit^sj ^n,^ (€ . fl^oi (von to|jBet 
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G. (1988)). 4»H*2j N 3So| 3«2*Rr 10 «M^*sl 

22.S. itoJ4. o, - ArgArg, ^ S. cerevi- 

DHA 4<a<1 2l*| 4* 3444 oW±# c, mtaFctica 4^0^ ^ 

**W *M Jt£ ^^h!« i^Ofeniatis et aL , lfl82 ) 
{ j C. antaretica 4»}«M< As] *\*$ iH°J-& A. orjzae 3 $4- otfl«}«M 

A. nigers l ttSLo}"!^*}* &a.q 4o]oj „ |l9o , jh^jj^ 

^£ ^BfiDU P ini229 ^ EP 305,216»| «}* A; oryzae A1560 3.S. 

wnwa*. bM . ^ 

aMa hI? c. antaretica *\at°\H A3 -g-iJsJlrJ.. 

3>«H 2 

Candadida antaretica A-2j P135W ^o]^ ^2.v]*2\ ^ 

A 246 bp BaaHI/BssHII PCR *f»i -S-E)i^-e|5LE]iL »^oH 3116 $ 3117 

* 4*«M PMT1229 2) *13o| ^|A*I>M >l^=*tl»| ^^314. -S-aMiil 3117 

■fliS- £ 135 phe 3.^ (TIC) vljt] trp 5L-=- (TGG)H BssHII *£Jf^f- itftfrh 
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-i-Bjji^e|^B)^ n^oiu) 3116 (F135W: 256-276) (SEQ ID No. 8) 
5'-CAG AAC GAG GCG GTG GCC GAC-3 ' 

•|-5j-^¥*fNJLBjc. *LefoH 3117 (F135W: 566-487) (SEQ ID No. 9) 
5'-TTC TTG AGC GCG CGG ATG CCG TCG AGG ATA GCC ATG CCC TCT TCG 
TAG CCA GCG ATG AAG GCG GCT TTC* C*AG CCT TCG TG-3 ' 

PCR A% Z^^k HYBAID™ *ltf*M *o»&4. 


^ PW1229 10 ng/Ml 1 Ml 

H 2 0 4 6.5/il 

10 x PCR £^;*8 10 /il 

2 mM dATP 10 Ml 

2 mM dTTP 10 Ml 

2 roM dCTP 10 Ml 

2 mM dGTP 10 m1 

isfoH 3116 50-5 pmol/Ml 1 Ml 

«.BfoH 3117 70.5 pmol/Ml 1 Ml 

Taq ^eJ^^ 0.5m1 

sH^-tt 50 Ml 

2*8 I 94 °C 2 1 Afol-f 

II 94°C 30 2l 

50°C 30 30 *}ol-§- 

72°C 2 £ 

III 72 °C 5 -5- 1 AfoJ# 


310 bp S*S- 25! o\7\5JL^ >iJL^e) BaaHI 3 BssHII 

^iM£tf. 264 bp BanHI/BssHlI ■VS'Mi 2% °W 


pMT1229 BamHI/Xbal 0.3 kb 

pMT1229 BssHII/SphI 0.5 Xb 

PMT1229 Sphl/Xbal 5.0 kb 

3tf DNA# E. coli ^ ffl!72 ^ ^3^134 ^ *3 
3%*!- jz DHA>H^ aJ^^oM (Sequenase) H »HU>H3 <^))# 

4-f-*H 33514. *W3 ^ f-sMH-E-folE 1178)^ ow^tf 3*1 135<HI 
Soli- #-£514 (phe 1- trp 3. -t^o]A|^). 

PME1178 -§-, 43*1 »}*\1LM A. nidulans andS pToC904 
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»* A. orrae A1560 tts. 
»»M 3 

^=^^2^ « nw nil* ♦to^ „ 

**** ^ „ ^ ^ ^ ^ 

«HM«* W e 139phea4(II0 „ ^ ^ ^ ^ 

**u+*tou i4oW 3116 ^ AJxH 2<>J ^ ^ 

^^-"^ - E HH 3826 (F139V: 1020-941) 

5--TTC TTG AGC GCG CGG ATG CCG TCG AGG ATA GCC ATG CCC TCT 
TCG TAG CCA GCG ATC* C*AG GCG GCT TTG AAG CCT TCG TG-3 • 

* MI " — ' *N **,». ,„ 

*4 bp Barifl/BssRII W* „ ^ 

PMT1229 BamHI/xbal 0.3 kb 
PMT1229 BssHII/SphI 0.5 kb 
PMT1229 Sphl/Xbal 5.0 kb 
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3^5*4. *W3 f-^n)^-(j>ME1229) ~ 3*1 139 »l #<S»!ol.§. 

(phe * tn> 5. -t^o]^ *J) . 
PHE1229 •§- -SM^ »>5ls.^ a. nidulans S.^]s\ aadS -S-3*M- pToCQO^ 


Candida antarctica N4<>W A3 F135W/F139V ^o}^ -f 3fin|c.oj jjl.^ 

A 246 bp BaaHI/BssHII 2=M-. PCR SM-o| s| 4 j ^.^J^Mieis. a^«H 3116 9? 
42241- 4-§-*H 41}^ tf^flcK HsJoH 4224 lU-§- *V 135 $ 139 jri 
(TO) ^1*1 tr P ^ (TGGH BssHII ^t^fl 5? -f-^^o|f- AtftJc}. 

"l-^^-T-tHiEls. »efo|H 3116 a ^jofl 20J t*4«4. 

^-B|jUr-i-e|iB|=. «b^oH 4224 (F135V: 1020-941) 

5'-TTC TTG AGC GCG CGG ATG CCG TCG AGG ATA GCC ATG CCC TCT 
TCG TAG CCA GCG ATC* C*AG GCG GCT TTC* C*AG CCT TCG TG-3 ' 

PCIfiM-l- 1MM2*I <+fr*M <5f5lt+. 310 bp <*#*r *7]<3-g--f 

2X oWlli *3l«fjt BanHI * BssHII 4«tjb&o| 4i)M|£cK 

264 bp BaaHI/BssHII ^-|- bJ*^z|£ 2% o\?}n 9.* *5_»-t) 2^514. 


£H A. oryzae A1560 tts. ^f^agg^Sc)-. 


oryzae 


4 


pMT1229 
pMT1229 
pMT1229 


BamHI/Xbal 0.3 kb 
BssHII/SphI 0.5 kb 
Sphl/Xbal 5.0 kb 
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4 3*4S4. 

4* DMA -I- B. coli KT17ZS. <84*%4S4. 4°J-£-l- 
*14^ DNA43-& 4*4*-l- 4*44 44514. £ 3444 ■ -Ma** 
<pHE1230) ^ *4^tf «4 135 9? 139 4 ^ -^"Ml- ^514 (phe # trp S. 

Pffil230 -g-, 344 «MH A. nidulans .£-¥-44 awS -8-34-1- JE.#£ P ToC904 
#* A. oryzae A 1560 ttS. A. oryzae 444«** <t*a| 

**4*4*4 2 *1 42444* *4*£*4 juMs* 444 5* 443 

1*4 tfoj «4-¥-U*-i- **** £3314. 

44* 5 

C. antaretica 4444 A 344 F139V 5? F135V/F139V 4 4* % zl jl o*44 
C. antarctica 44** A44 4%4-S- 4-H. 

44 444 3. 4 91 14 44* 44 44 4*3 jz-4444 * 44*4 34* 

* 4*4 4 24 j£^4**a-§- 4-1-44 44»4. 

24 l: ^ 444 1 9! 3 * 443 «S433 A. oryzae *i-|- *?*4 44 

** ?? ^444 344 44* tf*«Rr 34*44:*, 444* pH 7s. i4 

»4. ofe^j. 2nSiJL i4»4. DEAE-Sephadex A-50 (Pharmacia) ^* 25rf 

A4^(Tris) 3*4 pH744 *944jk **4 4^ 144. 4*444 

* -3-4**44-4 DEAE-Sephadex A-504 -1-4434. 44©}* *4i* 44^ **f 

* -^44* 0.8H <>>*«^ ttsL*.sjL i45l4- 

2* 2: 493 33* TSK t ButylToyopearl 650C JL 4-?-Ji 0.8H <>>*.s3°r.B.*o| 
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21*1 *M «4. $*S-& 7}*]^t ^^o| 7><ft4. 

-g-^-l- -i-S. -8-4 4 S4. 

^ 3: :z 4§- el^»W -S-eW-t- Highperformnce Q-Sepharose 33 #H 4314. 

44<>H %*}5L-g- sl??.°jL4 ^3514. o) WQjls. ^3 280tw 

1 21 -S^3 34*1 (Optical Density) 3. ***43l4. 

=)4°M2] £JL#, «f 45 H) s\ -gr^^-H- 3tt 2 JLo)^ SDS-PAGE°1 3*1 

34514. ^ "tltf 4*8" \M. 4*l« tftf-i- 4-8-*M 344* -^3*4. 

444*8 «S©)a| F139V ©| c|*| 1200 LU/Ofcao °JH 444 ©H^ -5.444*51 
444* %^5~ 300 LU/ODzso £4- tf°J «^JS.*o| 

(MW sJH, •g-'d'iioms] 4%4-SL-^ 4*« ^^-gr^H^H 34* 4 »1 4 

*$4. 444* P135V/PI39V 2| 444* 140 UI/TC»o2i4 

( ^ ^7} 4$ JL'gtfol). 

414* 6 

Candida antarctica 444* h H — t^l* F139W 2j Utf'S'S 

C. antarctica 444* A 9? C. antarctica 444* A £4*51 #o)£ 
pH&*4 44^r43*£* (Differential Scanning Caloriaetry: DSC)o| s|*| 3^S4. 

4 4*44. JLA-g-q-i- 4t*L5- 4344 Tj* 
3^24. 

•S-4 W^JLS. 343, MicroCal (30 * *4?4tt** HC-2D -1- 4*514. 

4* tfi44 50hM e^°-?-2.S. JSufc-S-M-g- ^514. 0.8 4*1 O.Wal 

si USl* jt^^-isf ^ 1.2al si *f*H9- ^ 4*514. jz.^- 

4-8-1- 25t:44 90t/hr £j i4#i.S- 43*14. 

£4*4 <34?! 341- o}e| 44*14. 
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c. ant. B}& 0 \rt a fWTj 


P H (50 mM) ^^i_£» 

4 - 5 of^|«^ 96 o C 

5 «MS^- 95° C 

7 TRIS 93 o C 


C. ant. s)3}ofc»j A -S-?l»iolAB (F13 9W) 


P H (50 mM) 

7 TRIS 82 o C 


3 C. Antarctica A 5? F139V <$$*Mol 43 pH 
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*m 4*w- ©w^# ^^11- s.**i~- j^-h- 

#4 #4-Sr A**^ £.4*}444 el^oM 4 0)44 4, i3l4o^oj 5^ 42«H 

2. 4 1*<* Sl<M. Bf&S-tt #<>]* $7} o\v]^ 4444 &x\S\ 

4 3*l*Rr **SA *Rr 4*K4 *°)4. 

3. 4 2*4 .SM4. -S.'il-S.* #7]4 oH^-& ^^1^ 4444 3-4s| 
7H-5-*| i*4 344^- -^-2-3. 4444 "dol-M. 

4. 4 1* 44 4 3*^ 4-^ **4 SM4. 44443 «,M3l*lo| 3*1$ 44^-S 

*7^ a^^jsj. AW*H, #7) 44^£ ^7)^ = S|3L* #7)©| 44 

^^iS. «Rr 4444 ^o]a|. 

5. * 1* 4* * 4*^ **4 SW4, s^a^ $7)4 ^oift $7\ oH^-* 
$4£- 44443 ^ J?-?W *44£- 4£- 44°V4 344. 

6. * 1* 44 * 5*^ <H- **4 sioM, :s.«g.SL$ $7i^ ^°l?- v -5M °H^tf 
$7l^ *4°J 45.^0.5. 4^- 4444 *ii 0 )4. 

7. 4 1* 44 4 6*^ <H- $^o| sl<H-H , 5lb|4°V4^t 4** je£- a-S-B- 44 
44^44 35* *>$S3L 4^r 3444 344. 

8. * 7*4 SM4, *4444^ o]^sl 44443 ^.s-S. *Kr 4444 

344. 
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9. * MM i«M4«W^- °x?^g<yH Candlda antarctica )3 «?£#.e| 

10. * 9«fro| #©M, C. antarctica s\ b^o^ Ag q.*»o& ^ 

12. * 41M &oW, Af|sW*-c- ^ -S^iLS. ifc e)j*oW 

13. ^12«H JL44<M£- Pseudoaonas sj 5* -S^iLS 

14. -413*<>| SM4. Ps. fragi s| £?&*el -S-S.^^ 2-g- *>§<LS_ Hfc e^oH 

15. *141W siH-H. aeI^oWs} H^S^V! 29 7} s.qm.'it 

* 2SLS.iL JMsj-^ «MJ*4 ^-g- 7t*Rr 5* *o|a|. 

17. * 7tf°| xjt<H>j, jLEjafoW^- e]sK*. 4^ b|j^oW, flS* b}j}o}*. 3 

18. * 1JLS. JM3-*r o^] ^ 2:>miLS. C. antarctica 5L*t-e]°\ *M 
■f ^•l tttr -^-H-A «^ C. antarctica bJ^o^ a. 5E-b 

1) El^O^ 7\X\3L xUl, 

- 32 


NZAS-0013989 


2) <>H^ 4*8 SEQ ID Ho.l -r C. antarctica *\*toj* A2) ^<HS. 

3) C. antarctica A# °^^«^- * ISA JL^sjir 3*1 4* Jr£e|A 

19. * A^s}-^ 3-g- ^-^-i-S- *rc- C. antarctica a1»r 

•W AS- tf-£*J-«r£- DNA 

1) =M*r<>V* %^S.# 'M-Z- o»jt, 

2) ohl^-S M# SEQ ID Ho.l -§- 7r*l£- C. antarctica a|sr«M A2| *Ms. *W:s| 

3) C. antarctica Ejaj-oH A-l- tfA***^ ^ ISA JL^s^ 3*1 -?-g- ¥#4-2- 
^«go| oj*| 0^5)^ C. antarctica eJ»K-*l A3 ^o|^l- ^AS^«^- ^7) DMA 

^•*W2) -Sfl ^18^o| 45- C. antarctica ^*t<** A-g- ^A^«re- DNA 4%SL 

21. -WJKrSl *20#o| 42- DHA^i*|£ #-8-*r£- 2^ ^^5L *r£- ^laf 

22. 3^-21 Ufl *20#o| 45- DNA^iM -J^ *18tfo| 45- 
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23. 419*4 42*1 A^ niger , A. orjzae 3E-£r A^ nidulans 4 Aspergillus 
^4 4*; S. cerevisiae 4 Sacchanwces 3 

Hi polyaorpha ^ Hansenula ^ 2— j\ pastor is 4 Phichia ^oj^slsl 

4« °1^M ^r*Kr 4i; 434 EL subtil is EL lentus 4 

Bacillus ^ E. coli 4 tf-g- Escherichia s\ *^4 ^4£- 4]-&|e]o}- 

4-*?! -^^-5-5. 4^ 4.3.. 

24. -SMWsl ^ 421* i-b 423*4 ^if- 4444 ^0^21 ^ io| 

=£2444 »1**U. 4<£*I4 4444 *o]a|-§- 4 0 ^5.J?-6} *J4^«^- 
2# *>$°S. 4tt. -^*1^2| 4 1* 417*^4 <H^ §«g-o| nfs. 

4444 £°14sl 42^H. 

25. 44 344 44 i^-g-H sW4 %>844i4s| -34 3^4 4 1* 
44 417*^s| <H^ S*4 45- 4444 "i!442) 4*. 

26. H^H-g- 4^*4 . H^^s. *<8 f£-& H^H-S. jz**H &<H4 -*4*-?-4 3^ 

4 1* 4*1 417*^4 <^ ?^o§ o^g. ejBjo>^ ^.♦isgjp.o) ^-fl 

418*4 4-c- C. antarctica 4444 A JE^ 40)44 ^Hh 

27. 428*4 XM4. 44<*4 S<>}44 -34*9-4 4 9* 44 411* ^4 

?MM 4* 4444 444*1 S^sls. 4£- 4*. 

28. 44 3»st 4^^ ^ 7W 43.^ *z]3-*<>14 n] a) ^*.g. 
444 ^£ *4*^s) 4fl 418*H 43. c. antarctica 44°>4 A SL-c- a 
1H44 4~§-. 

29. 428*©| &<H4. 4444 4444 *4*?4 3^ ^ ^ 

S*M 4* 4444 *<>|*|oi 5^. ^o.^ «^ ^ 
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